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ACyiiSXJLFOHAMIDES AS INHIBITORS OF STBROID SULFATASE 



The present invention relates to acylsulfonsmitdes, e.g. useful in the treatment of disorders 
mediated by the action of steroid sulfatase. 

In one aspect the present Invention provides a compound of fomnula 



wherein 

Ri is (Ci^)haloalkyl, unsubstituted (C2;6)alkenyl. (C2-6)alkenyl substituted by phenyl, 
unsubstituted or by 1 to 5 substitutents substituted 

- thienyl, pyridine, benzthiazolyl, chromanyl (i.e. 1,2-dihydrobenzopyranyl) or (C6.ie)aryl. 
wherein the substituents are selected from the group consisting of 
- halogen, nitro. di(Ci^)alkylamino. cyano, (Ci^)alkyl, (Ci^)haloalkyl, unsubstituted 
phenyIcarbonylamlno(Ci^)alkyl, (C|^)alkoxy, (Ci^)haloalkoxy, aminocarbonyl, 
di(C,^)alkylaminocarbonyl, (Ci^)alkylcarbonyl, (Ci^)alkoxycarbonyl, unsubstituted 
phenyl, carboxyl. and phenyl-substituted phenylcarbonylamino(Ci.4)alkyl or substituted 
phenyl, wherein the phenyl-substitutents are selected from the group consisting of 
. halogen, nitro, di(Ci^)aIkylamino, cyano, (Cv6)alkyl, (Ci^)haloalkyl, (Ci^)alkoxy. 
{Ci^)haloalkoxy, aminocarbonyl, di(Ci^)alkylaminocarbonyl, (Ci-4)alkylcarbonyl, 
(Ci-4)alkoxycarbonyl and carboxyl, or 
R) is a group of formula 




O 




II, or of formula 




III, or of formula 




IV 



Ra is a group of formula 



R. 



'11 




VI, or of formula 




VII 



'15 



Ri 



'16 



R. 



'13 
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R3 and Ri3 independently of each other are hydrogen, hydroxy, halogen, cyano, (Ct-4)alkyl, 
{Ct-4)alkoxy, phenyl or phenoxy, 
at least one of 

- I=U and Rs together with the carbon atom to which they are attached, 
-5 - R11 and R12 together with the carbon atom to which they are attached, 

independently of each other are a substituted 

- bridged cycloalkyi system, 

- (C4-8)cycloall<yl, 

• piperidine, tetrahydropyridine, or 
1 0 - bridged heterocyclic system, 

wherein the substltutents are selected from the group consisting of 

{Ci^)alkoxycarbonylamino, 

(Ci-6)alkoxycarbonyl((C,^)alkyl)amino, 

(Ci^)alkoxycarbonyl((C2^)alkenyl)amino, 
15 (C3^)cycloalkylcarbonylamino, 

(C3-B)cycloalkylcarbonyl((Ci^)alkyI)amino, 

(C3-8)cycloalkylcarbonyl((C2wi)alkenyl)amino, 

(Ci-6)alkoxycarbonyIoxy, 

phenyl(Ci^)aIkylcarbonyIoxy, wherein phenyl is unsubstituted or substituted and wherein 
20 the substituents are as defined above for substituted phenyl, 

phenylsulphonyl, wherein phenyl is unsubstituted or substituted and wherein the 
substituents are defined as above for substituted phenyl, 
(C«)alkyl, e.g. (CM)alkyl, 
(Ci^)hydroxyalkyl, 

25 (Ci^)hydroxyalkyl substituted by phenyl, wherein phenyl is unsubstituted or substituted 

and wherein the substituents are as defined above for substituted phenyl, 

(Ci-6)alkoxycarbonyl(Ci^)alkyl, 

(C3^)cycloalkoxycarbonyl(Ci^)aIkyl, 

{Ci^)alkoxycarbonyIamino(Ci^)alkyl, 
30 (C3^)cycloalkylcarbonylamino(Ci^)alkyl, 

phenyl or substituted phenyl, wherein the substituents are as defined above for substituted 

phenyl, 

heterocyclyl having 5- or 6-ring members and 1 to 4 heteroatoms selected from N, O, S, 
e.g. oxadiazolyl. 
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(CM)cycloaIkoxycarbonyl, 

(C3.8)cycloaIkyI{Ci^)alkylcart)onyl. wherein cycloalkyi is unsubstituted or substituted by 
hydroxy, 

phenylcarbonyl. wherein phenyl is unsubstituted or substituted and wherein the 
5 substituents are defined as above for substituted phenyl, 
(C3.8)cycloall<ylaminocarbony!, 
(C3-8)cycloalkyl((Ci^)aIkyI)aminocarbonyl, 
(C3.B)cycloalkyl((C2-«)alkenyl)aminocarbonyl, and 
{Ci^)alkoxycarbonyl, 

1 0 Rs, Ra. Ri3 and Rib independently of each other are hydrogen, hydroxy, halogen, cyano, 
(Ci^)alkyl, (Cw)alkoxy, phenyl or phenoxy, 

EITHER 

Rs or Ri8, respectively, independently of each other are hydrogen, hydroxy, halogen, cyano, 
15 (Ci^)alkyl, (Ci-4)alkoxy, phenyl or phenoxy. and at lest one of 

- Rs and Rio together with the carbon atom to which they are attached, 
. Ri6 and R17 together with the carbon atom to which they are attached, 
independently of each other have the meaning of R4 and Rs together with the carbon atom 
to which they are attached, as defined above, 

20 OR 

at least one of 

. Rs and Rio together with the carbon atom to which they are attached, 

- R,6 and R17 together with the carbon atom to which they are attached, 
are (C3^)cycloalkyl, and 

25 Re or Rib, respectively, independently of each other are a substituted 

- bridged cycloalkyi system, {C4^)cycloalkyl, substituted piperidine, tetrahydropyridine, or a 
bridged heterocyclic system, 

wherein the substitutents are as defined above for the conesponding groups, 

30 Re and R15 independently of each other are (Ci.6)haloalkyi, unsubstituted or substituted 
(C6.i8)aryl, wherein the aryl-substitutents are as def ind above, or a substituted 

- bridged cycloalkyi system, (C4^)cycloalkyl, piperidine, tetrahydropyridine. or bridged 
heterocyclic system, 

wherein the substitutents are as defined above for the con-esponding groups, or 
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Re and R15 independently of each other are amino substituted by a substituted 

- bridged cydoalkyl system, {C4^)cycloalkyl. piperidine, tetrahydropyridine, or bridged 
heterocyclic system, 

wherein the substitutents are as defined above for the corresponding group, 
5 R7 and Rt4 independently of each other are a substituted 

. bridged cydoalkyl system, (C4-8)cydoalkyl, piperidine, tetrahydropyridine, or bridged 

heterocydic system, wherein the substitutents are as defined above for the corresponding 

groups, 

or R7 and Ru independently of each other are amino substituted by a substituted 
10 - bridged cydoalkyl system, (C4^)cydoalkyl, piperidine, tetrahydropyridine, or bridged 
heterocyclic system, 

wherein the substitutents are as defined above for the con-esponding group, 

m is 0, 1 , 2, 3 or 4, such as 0 or 1 , 

n Is 0, 1, 2, 3 or 4, such as 0 or1, and 
15 IF 

m and/or n are other than 0, 

THEN 

- R,, if m is other than 0, and R2, if n is other than 0, independently of each other have the 
meaning as defined above and additionally may be substituted piperazine, wherein the 

20 substitutents are as defined above for substituted piperidine above; and 

- a substituted bridged cydoalkyl system is substituted as defined above for a substituted 
bridged cydoalkyl system, and additionally may be substituted by 0x0 and/or (Ci-4)allqi^l; 
and 

IF 

25 Ri is a substituted 

- bridged cydoalkyl ring system. (C4-8)cydoalkyl, piperidine. tetrahydropyridine. or a brigded 
heterocydyl ring system, wherein the substituents are as defined above for the 
con-esponding groups, or if Ri is additionally piperazine, if m is other than 0. 

THEN 

30 R2 has the meaning as defined above and additionally may be (Ci^)haloalkyl, unsubstituted 
{C2<)alkenyl. (C2.6)alkenyl substituted by phenyl, unsubstituted or by 1 to 5 substitutents 
substituted 

- thienyl, pyridine, benzlhiazolyl, chromanyl (i.e. 1 ,2-dihydrobenzopyranyl) or (C^i8)aryl. 
wherein the substituents are as defined above for the corresponding groups, and 
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IF 

m Is 0, n is 0 and Rz Is substituted (C4^)cycloalkyl or a substituted bridged cycloalkyl. ring 

system, wtierein the substituents are as defined above, 

THEN 

5 Ri is other than (Ci^)haloallcyl. 

In a compound of formula I at least one substituent selected from the group consisting of a 
substituted bridged cycloalkyl ring system, substituted (C4^)cycloalkyl, substituted 
piperidine, substituted tetrahydropyridine, substituted plperazine, or a substituted brigded 
10 heterocyclyl ring system, wherein the substituents are as defined above for the 

conesponding groups, Is present In a compound of formula 1 m is preferably 0 or 1, and n 

is preferably O or 1. 

If not othenvise specified herein 

- cycloalkyl includes e.g. non-bridged (C3.8)cycloalkyl, such as (C4-8)cycloalkyl, 

15 - heterocyclyl includes heterocyclyl having 5 to 6 ring members and 1 to 4 heteroatoms 
selected from N. S or O, optionally anellated with another ring (system), such as 
piperidine, tetrahydropyridine, pyridine, piperazine, thienyl, pyridine, benzthiazolyl, 
chromanyl. oxadiazolyl, 

aryl includes (C6.i8)aryl, e.g. (C6.i2)ary!,such as naphthyl, phenyl. 

20 

A substituent attached to cyclohexyl, a piperidine, tetrahydropyridine or piperazine ring In a 
compound of formula I may be in any position with respect to the sulfonamide group, or with 
respect to a group -(CHz)m- or -(CH2)n-, also attached to said ring, e.g. in 2, 3 or 4 position; 
and is preferably in 3 or in 4 position. 

25 

A bridged cycloalkyl system includes bridged (C5-i2)cycloalkyl, such as (C6^)cycloalkyl, 
wherein the bridge optionally comprises a heteroatom. such as N, e.g. including cycloalkyl 
annelleted with another ring system, e.g. anellated with a (Cs-i2)cycloalkyl, such as decalin 
and/or phenyl, e.g. including 
30 - decalin bridged by alkyi, e.g. methyl, such as adamantyl, 

- cyclohexyl or cycloheptyl, bridged by (Ct^)alkyl, e.g. bridged by a -CH2- CH2- group, 

- cycloheptyl or cyclooctyl bridged by an amine group, 

. cyclohexyl or cycloheptyl bridged by an alkyI chain, e.g. (C2^)alkyl diain interaipted by a 
hetero atom, such as nitrogen, e.g. a -CH2-NH-CH2- group. 
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. cydoheplyl bridged by an allqrl chain, e.g. {Ca^)alkyl chain, which Is intenrupted by a hetero 
atom, such as nitrogen, e.g. a -CH2-NH-CH2- group and which bridged cydoheptyl is 
further annelleted with phenyl. 

A bridged substituted bridged heterocyclic system Includes a bridged piperidine. e.g. 
5 bridged by (Ci-4)alkylene, such as ethylene. 

Naphthyl includes e.g. naph-1-yl. naphth-2-yl. e.g. unsubstituted or subsituted by 

di(Ci^)alkylamino. Thiophenyl, includes e.g. thiophen-2-yl and thlophen-3-yl. e.g. 

substituted by 1 to 3 halogen. Benzthiazolyl, e.g. includes benzthlazol-2-yl, e.g. substituted 

by 

1 0 (C|.4)alkoxy. Chromanyl, e.g. includes chroman-6-yl, e.g, substituted by (Ci.j)alkyl. Pyridine 
includes pyridine substituted by halogen and is bound to the (optionally (CH2)morn)cart>onyl 
or (optionally (CH2)morn)sulfonyl group In a compound of formula I via a carbon atom. 

In anotiier aspect the present invention provides a compound of formula I, wherein at least 
15 one of 

- R4 and Rs together with the carbon atom to which they are attached, 
• R9 and Rio togelher with tiie cart>on atom to which they are attached. 

- R,t and R12 together with tiie cartDon atom to which they are attached, 

- R16 and Ri7 together with the cariljon atom to which tfiey are attached. 
20 - Re. 

- R7. 

- Ri4. or 

- Ri5 

Is a substituted bridged cycloalkyi system, and the otiier substitutents are as defined above, 
25 such as a compound of fonmula Ip3, Ip4, Ips, lpii» or lpi2 as defined below. 

In another aspect tiie present invention provides a compound of formula I. wherein at least 
one of 

- R4 and R5 together wiUi the carbon atom to which they are attached, 
30 - R9 and Rio together witti the carbon atom to which they are attached, 

. R,t and R12 together with the cariDon atom to which they are attached, or 

- R16 and Ri7 together with the cartDon atom to which they are attached. 
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- Ri4, or 
-Ris 

is substituted (C«)cycloaIkyl, and the other substitutents are as defined above, such as a 
compound of formula Iw, Ip6> W or Ipio as defined below. 

5 

In another aspect the present invention provides a compound of formula I, \A*ierein 
at least one of 

- R4 and R5 together with the carbon atom to which they are attached, 

- R9 and Rio together with the carbon atom to which they are attached, 

10 - R11 and R12 together with the carbon atom to which they are attached, or 

- Rie and R17 together with the carbon atom to which they are attached, 
-Re, 

-R7. 

- Ri4, or 
15 - Ri5 

is substituted piperidine, substituted tetrahydropyrldine, or a substituted bridged heterocyclic 
system, and. If m is other than 0 and/or n is other than 0, additionally may be piperazlne, 
and the other substitutents are as defined above, such as a compound of fomiula Ipi, lp4, 
Ip5. Ip8, Ip9, Ipi2, Ipi3 or Ipi4»as defined below. 

20 

In another aspect the present invention provides a compound of formula I which Is a 
compound of formula 




wherein Ripi has the meaning as defined in Ri above, and RiBPt and Ritpi together with the 
25 carbon atom to which they are attached are substituted piperidine or substituted 

tetrahydropyridine. wherein the substrtuents are as defined above for substituted piperidine. 

In a compound of formula Ipi preferably 

R1P1 is substituted or unsubstituted thienyl, benzthiazolyl, chromanyl, phenyl or naphthyl, 
30 R16P1 and Riypi together with the carbon atom to which they are attached are piperidine or 
tetrahydropyrldinei preferably piperidine, substituted 
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a) at the nitrogen atom of the ring by substituents selected from the group consisting of 

- (Ci<)alkoxycarbonyl, e.g. BOC (i.e. tert-butoxycarbonyO. 

. (C.6)alkoxycarbony!(Ci^)alkyl, e.g. tertbutoxycarbonylmethyl. 

- unsubstituted or substituted phenyl, wherein the substituents are as defined for 
phenyl above, 

- (C,<)alkylcarbonyl or phenylcarbonyl. {C3^)cycloalkyl(C,.4)allcylcarbonyl. 

- heterocyclyl. e.g. pyridine, such as pyridin-2-yl. e.g. substituted by nitro. 

more preferably piperidine substituted at the nitrogen atom by BOC. or unsubstituted or 
substituted phenyl, 
and optionally 

b) further substituted at a cariion atom of the ring by (Ci^)alkyl, 
and 

R,«„ is hydrogen, phenyl or (C,.4)alkyl. more preferably hydrogen or phenyl. 

In another aspect the present invention provides a compound of fonnula I which is a 
compound of formula 




eP2 



R,P2— s-N R,7P2 i« 

O R,6P2 

Wherein R,P2 has the meaning of Ri as defined above, Rispz and R17P2 together with the 
carbon atom to which they are attached are substituted (C4.7)cycloalkyl, wherein the 
substituents are as defined above for substituted cydoalkyl, and Ribpz has the meaning of 
R,B as defined above. 



In a compound of formula Ip2 preferably 

- R,P2 is substituted or unsubstituted phenyl, naphthyl, alkenyl (e.g. substituted by phenyl), 
or thienyl. 

- Riere and R17P2 together with the cartjon atom to which they are attached are cyclohexyl 
substituted by 

(C,.6)alkoxycarbonylamino(C,.4)alkyl.(Ci^)alkoxycarbonylamino. (C,.6)alkoxycarbonyl- 
{(C,.4)alkyI)amino. (C,.6)alkoxycarbonyl((C2^)alkenyl)amino, (C3^)cycloalkylcarbonyl- 
{(C,^)alkyl)amino. (C3.8)cycloalkylcart}onylamino(CM)alkyl, (C,.6)alkylcarbonylamino- 
(C,-4)alkyl. (C«)cycloalkyl(C,.4)alkyl-carbonyloxy. (CM)cycloalkyl(Ci-,)alkylcarbonyloxy. 
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(C3^)cycloalkyl{(Ci^)alkyI)aminocarbonyl, phenylcarbonyl, or heterocydyl having 5- or 6- 
ring members and 1 to 4 heteroatoms selected from N,0, S, e.g. oxadiazolyl, 
more preferably substituted by (Ci^)alkoxycarbonylamino(Ci^)afkyl or 
(Ci^)alkoxycarbonylamino, 
Ri8P2 is hydrogen 

In another aspect the present invention provides a compound of formula I which is a 
compound of formula 



wherein Rips has the meaning of R| as defined above, Ribps and Riyps together with the 
carbon atom to which they are attached are a substituted bridged cycloalkyi ring system, 
wherein the substituents are as defined above for a bridged cycloalkyi ring system, and 
Ri8P3 has the meaning of Ris as defined above. 

in a compound of formula Ips preferably 

- RiP3 is unsubstituted or substituted phenyl or thienyl. 

- Ri6P3 and Ri7P3 together with the carbon atom to which they are attached are a bridged 
cycloalkyi ring system which is substituted by 

- (C4.i2)alkyl, 

- (Ci-6)aikyl, substituted by hydroxy, phenyl, 

- unsubstituted phenyl and substituted phenyl, wherein the substituents are as defined 
above for substituted phenyl, 

- (Ci^)alkoxycarbonylamino, e.g. tert,butoxycarbonylamino, 

- (Ct.6)alkoxycarbonyl(Ci^)alkyl, 

' (C3^)cycloalkylcarbonyl(Ci^)alkyl, 

- (C3^)cycloalkoxycarbonyI(Ci-6)alkyt, 

- (Ci^)alkylcarbonyl wherein alkyi is unsubstituted or substituted, e.g. by hydroxy, 

- (C3.B)cycloaIkyl, 

- (C3.8)cycloalkylamino(Ci^)alkyl, 

more preferably substituted by (Ci^)alkoxycarbonyl, such as BOC, (C4.e)alkyl, such as 
pentyl or (Ci^)alkoxycarbonylamino, e.g. tert.butoxycarbonylamino. 




'P9 
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Ri8P3 is hydrogen, such as a compound of formula 



FX 




or of fonmula 



^CX>0-C(CH3)3 
N 



\— / II H 
/ ^ 



F3C* 



including pure Isomers of formula 

^00-0-0(013)3 ^OO-O-OCCHJa 



N 




FX EX218 




and mixtures thereof. 

Compounds comprising a group of formula 




^00-0^(0143)3 
N 



I 

normally are obtained In the configuraton of a compound of 



fomnula EX217. 



In another aspect the present invention provides a compound of formula I which is a 
compound of formula 
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o n R 



^18P4 



Rip— Ln^^(CH,),J5-^Ri7P4 



O "l6P4 

wherein 

R,P4 has the meaning of R| as defined above, R,6P4 and Ri7P4 together with the carbon atom 
to which they are attached are a substituted bridged cycloallcyl ring system or substituted 
piperidlne, a substituted bridged heterocyclic system, substituted piperazine, or substituted 
tetrahydropyridine. wherein the substitutents are as defined above for corresponding groups 
and wherein piperazine is substituted by groups as defined for substituted piperidine above, 
RiBP4 has the meaning of Ris as defined above, and 
mp4ls 1,2. 3 or 4. 



In a compound of fonnula Ip4 preferably 

R,P4 is unsubstituted or substituted phenyl or thienyl. 

R,6P4 and Ri7P4 together with the carbon atom to which they are attached are a substituted 
bridged cydoyalkyl ring system, substituted piperidlne or substituted bridged piperidine, 
1 5 more preferably a substituted bridged cydoyalkyl ring system or substituted piperidine, 
wherein substitutents are selected from 
a) - C,.6)aIkoxycari3onyl, e.g. BOC, 

- (Ci^)alkoxycart>onyl(Ci^)a!kyK e.g. tertbutoxycartjonylmethyl. 

- (C,^)alkylcart3onyloxy(Ci-4)alkyl, e,g. unsubstituted or substituted by phenyl, 

20 - unsubstituted or substituted phenyl, wherein the substituents are as defined above for 
phenyl. 

- (Ci.6)alkylcarbonyl or phenylcarbonyl, 
(C3-8)cycIoalkyI(Ci^)alkylcarbonyl. 

- heterocyclyl, e.g. pyridine, such as pyridln-2-yl, e.g. substituted by nitro, and optionally 
25 b) (Ci.4)alkyl at a cartoon atom of a ring, 

more preferably substitutents are selected from (Ci^)alkoxycart3onyi, e.g. BOC, phenyl, 
unsubstituted phenyl and substituted phenyl, e.g. substituted by groups as defined above 
for substituted phenyls, such as nitro, (Ci^)alkyl, (Ci.4)haloalkyl, e.g. trifluoromethyl, 
aminocarbonyl. 

30 - RiBP4 is hydrogen or hydroxy, more preferably hydrogen. 
- mp4 Is 1, such as compounds of formula 
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or of formula 



or of formula 




In another aspect the present invention provides a compound of formula I which is a 
compound of formula 




wherein 

10 RiP5 has the meaning of Ri as defined above, 

Ri3ps has the meaning of Ria as defined above, and 

Riips and Ri2P5 together with the carbon atom to which they are attached have the meaning 
of Rii and Ri2as defined above. 

15 In a compound of formula Ips preferably 
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- Rips is unsubstituted or substituted phenyl or thienyl. 

- Riips and R,2P5 together with the carbon atom to which they are attached are piperidine. 
melhylpiperidine or a bridged cyclolalkyi ring system substituted by 

- (Ci^)alkoxycarbonyl, e.g. tert.butoxycarbonyl; 

- unsubstituted or substituted phenyl, wherein the substituents are as defined above for 
phenyl, 

- (Ci.8)alkylcarbonyloxy, such as tert.butyl-methylcarbonyloxy. 

more preferably substitutents are selected from (C,^)alkoxycarbonyl, such as BOC, or 
{Ci^)alkyl-carbonyloxy, such as tert.butylmethylcarbonyloxy, 

- R3PS is hydrogen, halogen or cyano. 

In another aspect the present Invention provides a compound of formula I which is a 
compound of formula 



wherein 

RtP6 has the meaning of Ri as defined above, 

R16P6 and Ri7P6 together with the carbon atom to which they are attached are substituted 
(C4^)cycloalkyl, 

R18P6 has the meaning of Ria as defined above, and 
mp6 Is 1 , 2, 3 or 4. 

In a compound of formula ipe preferably 

- R1P6 is unsubstituted or substituted phenyl or thienyl. 

- R,BP6 and Ri7P6 together with the carbon atom to which they are attached are 
cydohexyl, substituted by (Ci^)alkoxycarbonyloxy or (Ci^i)alko)cycarbonylamino. 



In another aspect the present invention provides a compound of formula I which is a 
compound of formula 




'P6 



o 



mpels 1. 
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RtPT (^^2)mP7 




10 



15 



20 



wherein 

RiP7 has the meaning of Ri as defined above, 

Ri6P7 and Ri7P7 together with the carbon atom to which they are attached are substituted 
(C4^)cycloalkyl, 

Ri8P7 has the meaning of Ris as defined above, and 
mp7 isl, 2, 3 or 4. 

In a compound of formula I pt preferably 

- R,p7 is unsubstituted or substituted phenyl, 

. Ri6P7 and Ritpt together with the carbon atom to which they are attached are cyclohexyl 
substituted by (Ci^)alkoxycarbonylamino(C,^)alI<yl, or (Ci^)alkoxycarbonylamino, where 
the amine group is optionally further substituted by (Ci.4)alkyL 

- RiBP7 is hydrogen, and 

- m P7 is 1 . 

In another aspect the present invention provides a compound of fomaula I which is a 
compound of formula 



wherein 

R,p^has the meaning of Ri as defined above, 

Ri6P8 and R,7P8 together with the carbon atom to which they are attached are substituted 
piperldine, tetrahydropyridine or piperazlne, wherein the substitutents are as defined abc 
for piperidine, 

R^8P8 has the meaning of Rib as defined above, 
m P8 is 1 and n ps is 1 , 




In a compound of formula ips preferably 
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- Rips is unsubstituted or substituted phenyl, 

- R16P8 and Ri7P8 together with the carbon atom to which they are attached are piperidine 
substituted by (Ct.6)alkoxycarbonyl. 

R1BP8 is hydrogen. 
5 - m P8 is 1 . 

- n pa is 1 . 

In another aspect the present invention provides a compound of fonmula I, which is a 
compound of formula 




IP9 



wherein Rip9. Rbps and R7P9 have the index-number corresponding meaning meaning of Ri, 
Re and Ryas defined above. 

In a compound of formula U preferably 
1 5 - RiP9 Is unsubstituted or substituted phenyl, 

- Rbpd and R7P9 independently of each other are (Ci^)haloalkyl, unsubstituted or substituted 

phenyl, piperidinyl substituted by (C3-e)cyclyolalkylaminocarbonyl or (Ci.6)a!koxycarbonyl, 

or amino substitued by substituted piperidine. 

20 In another aspect the present invention provides a compound of formula 

O 

wherein 

wherein RtPio has the meaning meaning of Ri, 
Rbpio an has the meaning meaning of Re, and 
25 Rgpio and Riopio together with the carbon atom to which they are attached are 
(C«)cycloalkyl- 

In a compound of formula Ipio preferably 
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- RiPio IS substituted or unsubstituted phenyl. 

- RsPio is piperidine substftuted by (Ci^)all<oxycarbonyl or unsubstituted or substituted 
phenyl. 

. Rgpio and RioPio together with the carbon atom to which they are attached are 
(C4-7)cycloallcyl. 

In another aspect the present invention provides a compound of formula I, which is a 
compound of formula 

O 



25 




o Ri3Pii 

1 0 wherein 

Rtpti has the meaning meaning of Ri, 

RtiPii and Ri2Pii together with the carbon atom to which they are attached have the 
meaning of Rn and R12 together with the carbon atom to which they are attached. 
Ri3Pti has the meaning meaning of R13, and 
15 mpii is1,2.3or4. 

In a compound of formula Ipn preferably 

- R,pii is substituted or unsubstituted phenyl- 

- Rupu and R12P11 together with the carbon atom to which they are attached are a 
20 substituted brigded cydoalkyl ring system. 

- mpii is 1. 

In another aspect the present invention provides a compound of formula I, which is a 
compound of formula 



f^9P12V I ^^^^ 1 1 .^^'^^ 

(CH,Wi2— S-N R2P 



12 



wherein 

R2P„ has the meaning of Ra as defined above and additionally is unsubstituted or 
substituted {C6.,8)aryl wherein subslituents are as defined above for aryl-substltuents. 
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Rspia has the meaning of Re as defined above. 

R9P12 and R10P12 have the meaning of R9 and Rio as defined above, and 
mpiais 1,2,3or4. 

In a compound of fomiula Ipi2 preferably 

- R2P12 is substituted or unsubstituted phenyl. 

- R8P12 is hydrogen or hydroxy. 

- R9P12 and R10P12 together with the carbon atom to which they are attached are 

. A) plperidine substituted at the nitrogen atom of the ring by (Ct-e)alkoxycarbonyl, 

(C3^)cyc!oalkyl(Ci^)alkylcarbonyl, or unsubstituted or substituted phenyl, 
. B) a bridged cycloalkyi ring system substituted by 0x0, e.g. and (Ci^)alliyl. 

- mpi2 is 1 . such as a compound of font)ula 




in another aspect the present invention provides a compound of formula 




R2P,3 has the meaning of R2 as defined above, and additionally is unsubstituted or 
substituted (C6.i8)aryl wherein substituents are as defined above for aryl-substituents, 
R11P13 and Ri2Pi3 have the meaning of Rn and R12 as defined above, and 
Ri3Pi3 has the meaning of R13 as defined above. 



In a compound of fomnula Ipis preferably 
- R2P13 is unsubstituted or substituted phenyl. 
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- R,ip,3 and R,2p,3 together with the carbon atom to which they are attached are piperidine 
substituted by unsubstituted or substituted phenyl, or substituted by (C,^^)alkoxycarbo^yl. 

- Ri3Pi3 is hydrogen. 

5 In another aspect the present invention provides a compound of formula I. which is a 
compound of formula 



Ipi4 



Wherein R,pi4 Is (C6.iB)aryl, and Rzpm is (C6.i8)arylsulfondioxideamino. 

10 In a compound of formula Ipm preferably 

- R,p,4 is phenyl substituted by trifluoromethyl or halogen, and 

- R2P14 is (C3.,8)arylsulfondioxideamlno. such as phenylsulfondioxideamino, unsubstituted or 
substituted by (C,^)alkyl. or halogen(C,.3)alkyl, (C,^)alkoxy. halogen(CM)alkoxy. or 
halogen. 

15 

A compound of fomnula 1 includes a compound of fomnula Ipi, Ip2, Ipa. Ip4, Ips. Ipe. Ip7, Ip8> Ips. 
Ipio, Ipii. Ipi2, Ipi3 and lp,4. Compounds provided by the present invention are hereinafter 
designated as "compound(s) of the present invention". A compound of the present invention 
includes a compound in any fomn, e.g. in free fomi. in the fomi of a salt, in the form of a 
20 solvate and in the form of a salt and a solvate. In a compound of the present invention 
substituents indicated are unsubstituted. if not otherwise (specifically) defined. 
Each single substituent defined above in a compound of fomnula I may be per se a 
prefen-ed substituent. independently of the other substituents defined. 

25 in another aspect the present invention provides a compound of the present Invention in the 
forni of a salt, e.g. and in the fomi of a salt and in the form of a solvate, or in the fonn of a 
solvate. 
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A salt Of a compound of the present invention includes a pharmaceutically acceptable salt, 
e.g. including a metal saR. an add addition salt or an amine salt Metal salts include for 
example alkali or eartti alkali salts; acid addition salts include salts of a compound of 
fomiula I with an acid. e.g. HCI; amine salts include salts of a compound of fonnula I with an 



amine. 



A compound of the present invention in free form may be converted into a conresponding 
compound in the fomi of a salt; and vice versa. A compound of the present invention in free 
forni or in the fomi of a salt and In the form of a solvate may be converted into a 
corresponding compound in free form or in the forni of a salt in unsoh/ated fomri; and vfce 
versa. 

A compound of the present invention may exist in the form of isomers and mixtures thereof. 
A compound of the present invention may e.g. contain asymmetric carbon atoms and may 
thus exist In the fonn of diastereoisomeres and mixtures thereof. Substituents in a non- 
aromatic ring may be in the cis or in the trans configuration in respect to each other. E.g. if 
R, or Ra includes a substituted piperidine or tetrahydropyridine which is addrtionally 
substituted by a further substitutent at a carbon atom of said ring, said further substitutent 
may be in the cis or in the trans configuration with respect to the (optionally -(CH2)m-or- 
(CH2)„)sulfonamide group also attached to said piperidine or tetrahydropyridine; and If R, or 
R2 includes a substituted cydohoxyl, said substitutent may be in the ds or in trans 
configuration wittt respect to the (optionally -(CH2)„-or -(CHaWsuHonamide group also 
attached to said cyclohexyl ring. Isomeric mixtures may be separated as appropriate. e.g. 
acconJing to a method as conventional, to obtain pure Isomers. The present Invention 
indudes a compound of the present invention in any isomeric form and In any isomeric 
mixture. 

Any compound described herein, e.g. a compound of the present invention, may be 
prepared as appropriate, e.g. according, e.g. analogously, to a metiiod as conventional, 
e.g. or as specified herein. 

In another aspect the present invention provides a process for ttie production of a 
compound of formula I comprising reacting a compound of fonnula 

H, (OHJ.— S-NH. Vlll 



25 
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wherein R, and n are as defined above, with a compound of fonnula 

'<^>"^R, .X 

O 

Wherein Rz and m are as defined above, e.g. In an activated fonnn. e.g. and/or in the 
presence of a coupling agent; and isolating a compound of formula I, wherein R,, Rz . m 
5 and n are as described above from the reaction mixture obtained, e.g. 

if a compound of fonnula I comprises a group of fonmula II or of formula V. a compound of 
formula VIII may be reacted a compound of fonnula 

^ COOH or 

\ X 
Rs 

vyherein the substltuents are as defined above, e.g. In an activated fomn. e.g. and/or in the 
10 presence of a coupling agent, to obtain a compound of fonnula I, wherein the substitutents 
are as defined above. 

The above reaction Is an acylation reaction and may be carried out as appropriate, e.g. in 
appropriate solvent and at appropriate temperatures, e.g. according, e.g. analogously, to a 
1 5 method as conventional or according, e.g. analogously, to a method as described herein. 

If In a compound of fonnula I a piperidlne, letrahydropyridine or piperazine. or a bridged 
cycloalkyl ring system comprising a nitrogen atom In a bridge. Is unsubstlluted present, such 
ring may be e.g. substituted at the nitrogen atom. e.g. by acylation to Introduce a carbonyl 
20 containing residue, e.g. or by reaction vnth a fluoro containing phenyl wherein fluoro acts as 
a leaving group for N-phenylatlon (similariy, a heterocydyl group may be attached to the 
nitrogen with a con-esponding heterocyclic ring which Is substituted by chloro as a leaving 
group). An ester group obtained by a reaction step may be saponified to obtain a carboxylic 
add group, or vice versa. 



Compounds of formula VIII. IX. X and XI are known or may be obtained as appropriate, e.g. 

according, e.g. analogously, to a method as conventional or as described herein. 

A compound of formula Vlll. for example may be obtained from a compound of fomnula 
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Ri (0H2)n— XII 

6 

by treatment with (aqueous) NH3. 

A compound of fomiula X or XI may be obtained e.g. by reacting a compound Rz-H, 
wherein R2 is a group of fomnula II or of fonnula V. which carries an 0x0 group at one of the 
5 carbon atoms of the (bridged) ring system, with 

- (R0)20P-CHRx-C00-R, wherein R is alkyi, such as (C,^)all<yl, e.g. methyl or ethyl and R, 
is R3 or Ra as defined above, in a solvent, e.g. tetrahydrofurane in the presence of a base 
e.g. sodium hydride; or 

- Phs-P-CRx-COO-CzHs, wherein Rx is as defined above, In a solvent such as toluene, e.g. 
10 at temperatures above room temperature, or, 

- if Rx is hydrogen, by reaction with NC-CH2-COOR, wherein R is as defined above, in a 
soh/ent, e.g. dimethylformamide, in the presence of a catalyst, e.g. piperidine and Q- 
alanine, e.g. at temperatures above room temperature; and subsequent treatment of the 
compound obtained with NaOH or LiOH, in a solvent such as tetrahydrofurane/HzO, e.g. at 

15 temperatures above room temperature. 

Steroidal honnones in particular tissues are associated with several diseases, such as 
tumors of breast, endometrium and prostate and disonders of the pilosebaceous unit, e.g. 
acne, androgenetic alopecia, and hirsutism. Important precursors for the local production of 

20 these steroid hormones are steroid 3-O-sulf ates which are desulfated by the enzyme steroid 
sulfatase in the target tissues. Inhibition of this enzyme results in reduced local levels of the 
corresponding active steroidal homriones, whldi Is expected to be of therapeutic relevance. 
Furthermore, steroid sulfatase Inhibitors may be useful as immunosuppressive agents, and 
have been shown to enhance memory when delivered to the brain. 

25 Acne is a polyetiological disease caused by the interplay of numerous factors, such as 

inheritance, sebum, hormones, and bacteria. The most important causative factor in acne Is 
sebum production; in almost all acne patients sebaceous glands are larger and more sebum 
is produced than in persons with healthy sidn. The development of the sebaceous gland 
and the extent of sebum production is controlled hormonally by androgens; therefore, 

30 androgens play a crucial role in the pathogenesis of acne. In man, there are two major- 
sources supplying androgens to target tissues: (0 the gonades which secrete testosterone, 
(ii) the adrenals producing dehydroepiandrosterone (DHEA) which Is secreted as the sulfate 
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conjugate pHEAS). Testosterone and DHEAS are both converted to the most active 
androgen, dihydrotestosterone (DHT). in the target Ussue. e.g. in the sidn. There is 
evidence that these pathways of local synthesis of DHT in the skin are more important than 
direct supply with active androgens from the circulation. Therefore, reduction of 

5 endogeneous levels of androgens in the target tissue by specific inhibitors should be of 
therapeutic benefit in acne and seborrhoea. Furthemore, it opens the perspective to treat 
these disorders through modulation of local androgen levels by topical treabnent, rather 
than influencing circulating homnone levels by systemic therapies. 
Androgenetic male alopecia Is veiy common in the white races, accounting for about 95% 

1 0 of all types of alopecia. Male-pattern baldness Is caused by an increased number of hair 
foflldes In the scalp entering the telogen phase and by the telogen phase lasting longer. It is 
a genetically determined hair Joss effected through androgens. Elevated senim DHEA but 
normal testosterone levels have been reported in balding men compared with non-balding 
controls, implying that target tissue androgen production is Important in androgenetic 

15 alopecia. 

Hirsutism is the pathological thickening and strengthening of the hair which is characterized 
by a masculine pattern of hair growth in chBdren and women. Hirsutism is androgen 
induced, either by increased formation of androgens or by Increased sensitivity of the hair 
follicle to androgens. Therefore, a therapy resulting in reductton of endogeneous levels of 
20 androgens and/or estrogens in the target tissue (skin) should be effective in acne, 
androgenetic alopecia and hirsutism. 

As described above. DHT, the most active androgen, Is synthesized In the skin from the 
abundant systemic precursor DHEAS and the first step in the metabolic pathway from 
DHEAS to DHT is desulfatatlon of DHEAS by the enzyme steroid sulfatase to produce 

25 DHEA. The presence of the enzyme in keralinocytes and in skin-derived fibroblasts has 
been described. The potential use of steroid sulfatase inhibitors for the reduction of 
endogenous levels of steroid hormones in the skin was confirmed using known steroid 
sulfatase inhibitors, such as estrone 3-O-sulfamate and 4-methylumbelliferyl-7-0-sulfamate. 
We have found lhat inhibitors of placental steroid sulfatase also inhibit steroid sulfatase 

30 prepared from either a human keratinocyte (HaCaT) or a human skin-derived fibroblast cell 
line (1 BR3GN). Such inhibitors were also shown to block steroid sulfatase in intact 
monolayers of the HaCaT keratinocytes. 

Therefore, inhibitors of steroid sulfatase may be used to reduce androgen and estrogen 
levels in the skin. They can be used as inhibitors of the enzyme steroid sulfatase for the 
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local treatment of androgen-dependent disorders of the pilosebaceous unit (such as acne, 
seborrhoea. androgenetic alopecia, hirsutism) and for the local treatment of squamous cell 
carcinoma. 

Furthennore non-steroidal steroid sulfatase inhibitors are expected to be useful for the 
5 treatment of disorders mediated by the action of steroid hormones in which the steroidal 
products of the sulfatase cleavage play a role. Indications for these new kind of inhibitors 
include androgen-dependent disorders of the pilosebaceous unit (such as acne, seborrhea, 
androgenetic alopecia, hirsutism); estrogen- or androgen-dependent tumors, such as 
squamous cell carcinoma and neoplasms, e.g. of the breast, endometrium, and prostate; 
1 0 inflammatoiy and autoimmune diseases, such as rheumatoid arthritis, type I and II diabetes, 
systemic lupus erythematosus, multiple sclerosis, myastenia gravis, thyroiditis, vasculitis, 
ulcerative colitis, and Crohn's disease, psoriasis, contact demiatitis, graft versus host 
disease, eczema, asthma and organ rejection following transplantation. Steroid sulfatase 
inhibitors are also useful for the treatment of cancer, especially for the treatment of 
1 5 estrogen- and androgen-dependent cancers, such as cancer of the breast and 

endometrium and squamous cell carcinoma, and cancer of the prostata. Steroid sulfatase 
inhibitors are also useful for the enhancement of cognitive function, especially in the treatment of 
senile dementia, including Alzheimer's disease, by increasing the DHEAS levels in the central 
nervous system. 

20 

Activities of compounds in inhibiting the activity of steroid sulfatase may be shown in the 
following test systems: 

Purification of human steroid sulfatase 

25 Human placenta is obtained freshly after delivery and stripped of membranes and 

connective tissues. For storage, the material is frozen at -70°C. After thawing, all further 
steps are carried out at 4°C, while pH values are adjusted at 20°C. 400 g of the tissue is 
homogenized in 1 .2 I of buffer A (50 mM Tris-HCI, pH 7.4, 0.25 M sucrose). The 
homogenate obtained is centrifuged at tO.OOOxg for 45 minutes. The supernatant is set 

30 aside and the pellet obtained is re-homogenized in 500 ml of buffer A. After centrif ugation, 
the two supematants obtained are combined and subjected to ultracenlrifugalion 
(lOO.OOOxg, 1 hour). The pellet obtained is resuspended in buffer A and centrif ugation Is 
repeated. The pellet obtained is suspended in 50 ml of 50 mM Tris-HCI, pH 7.4 and stored 
at -20''C until further work-up. 
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After thawing, microsomes are collecled by ultiacentrifugation (asdescrobed above) and 
are suspended In 50 ml of buffer B (10 mM Tris-HCI. pH 7.0. 1 mWI EDTA. 2 mM 2- 
mercaptoethanol. 1 % Triton X-1 00. 0.1 % aprotinin). After 1 hour on ice wtth gentle 
agitation, the suspension is centrifuged (lOO.OOOxg. 1 hour). TTie supernatant containing 
the enzyme activity is collected and the pH is adjusted to 8.0 with 1 M Tris. The solution 
obtained is applied to a hydroxy apatite column (2.6x20 cm) and equilibrated with buffer B. 
pH 8.0. The column is washed with buffer B at a flow rate of 2 ml/mln. The activity is 
recovered in the flow-through. The pool is adjusted to pH 7.4 and subjected to 
chromatography on a concanavalin A sepharose column (1 .6x10 cm) equilibrated in 
buffer C (20 mM Tris-HCI. pH 7.4. 0.1 % Triton X-100. 0.5 M NaQ). The column is washed 
with buffer C. and the bound protein is eluted with 10 % methyl mannoside in buffer C. 
Active fractions are pooled and dialysed against buffer D (20 mM Tris-HQ. pH 8.0. 1 rtiM 
EDTA, 0.1 % Triton X-100, 10 % glycerol (v/v)). 

The retentate obtained is applied to a blue sepharose column (0.8x1 0 cm) equilibrated with 
buffer D; which column is washed and elution is carried out with a linear gradient of buffer D 
to 2 M NaCI in buffer D. Active fractions are pooled, concentrated as required (Centricon 
1 0). dialysed against buffer D and stored in aliquots at -aCC. 

Assay of Human Steroid Sulfatase 

It is known that purified human steroid sulfatase not only is capable to cleave steroid 
sulfates, but also readily cleaves aryl sulfates such as 4-methylumbellif eryl sulfate which is 
used in the present test system as an activity indicator. Assay mixtures are prepared by 
consecutively dispensing the following solutions into the wells of white microtiter plates: 

1) 50 pi substrate solution (1 .5 mM 4-m'ethylumbeirif eryl sulfate in 0.1 M Tris-HCI, pH 7.5) 

2) 50 pi test compound dilution in 0.1 M Tris-HCI. pH 7.5, 0.1 % Triton X-1 00 (stock 
solutions of the test compounds are prepared in DMSO; final concentrations of the 
solvent in the assay mixture not exceeding 1 %) 

3) 50 pi enzyme dilution (approximately 12 enzyme units/ml) 

We define one enzyme unit as the amount of steroid sulfatase that hydrolyses 1 nmol of 4- 
methylumbeiliferyl sulfate per hour at an initial substrate concentration of 500 pM in 0.1 M 
Tris-HCI, pH 7.5, 0.1 % Triton X-100. at 37'C. 

Plates are incubated at 37"C for 1 hour. Then the reaction is stopped by addition of 100 pi 
0.2 M NaOH. Ruorescence Intensity is detemnined in a Titertek Fluoroskan II instniment 
with Xex = 355 nm and X,™ = 460 nm. 
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Calculation of relative ICso values 

From the fluorescence intensity data 0) obtained at different concentrations (c) of the test 
compound in the human steroid sulfatase assay as described above, the concentration 
inhibiting the enzymatic activity by 50 % (ICso) is calculated using the equation: 
lioo 

I = 

1 + (c/ICso)' 

wherein hoo is the intensity observed in the absence of inhibitor and s Is a slope facton 
Estrone sulfamate is used as a reference compound and its IC* value is determined in 
parallel to all other test compounds. Relative ICso values are defined as follows: 
ICso of test compound 

rel ICso = — 

ICso of estrone sulfamate 
According to our testing and calculation estrone sulfamate shows an ICso value of 
approximately 60 nM. 

The compounds of the present invention show activity in that described assay (rel ICso in the 
range of 0.0046 to 10). 

CHO/STS Assay 

CHO cells stably transfected with human steroid sulfatase (CHO/STS) are seeded into 
microtiter plates. After reaching approximately 90% confluency, they are incubated 
overnight with graded concentrations of test substances (e.g. compounds of the present 
invention). They are then fixed with 4% parafomnaldehyde for 10 minutes at room 
temperature and washed 4 times with PBS, before incubation with 100 nIAvell 0.5 mM 4- 
methylumbelliferyl sulfate (MUS). dissolved In 0.1M Tris-HCI. pH 7.5. The enzyme reaction 
is carried out at ST'CforSO minutes. Then 50nl/well stop solution (1M Tris-HCI. pH 10.4) are 
added. The enzyme reaction solutions are transferred to white plates (Microf luor. Dynex. 
Chanlilly. VA) and read in a Ruoroskan II fluorescence microtiter plate reader. Reagent 
blanks are subtracted from all values. For drug testing, the fluorescence units (FU) are 
divided by the optical density readings after staining cellular protein with sulforhodamine B 
(ODsso). in order to correct for variations in cell number. ICso values are determined by linear 
interpolation between two bracketing points. In each assay with inhibitors, estrone 3-0- 
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suHamate Is as a reference compound, and the ICso values are normalteed to estrone 3- 
O-sulfamate (relative IC50 = ICso compound / IC50 estrone 3-O-sulfamate). 
The compounds of the present invention show activity in that described assay (re« ICso m the 
range of 0.05 to 10). 

Assay Using Human Sldn Homogenate 

Frozen specimens of human cadaver skin (about 100 mg per sampie) are minced Into small 
pieces (about 1x1 mm) using sharp scissors. The pieces obtained are suspended in ten 
volumes (w/w) of buffer (20 mM Tris-HGI. pH 7.5). containing 0.1 % Triton X-100. Test 
compounds (e.g. compounds of the present im^entiori) are added at graded concentrations 
from stock solutions in ethand or DMSO. Second. DHEAS as the substrate is added (1 
pC/ml fHJDHEAS. specific activity: about 60 Ci/mmol. and 20 pM unlabeled DHEAS). 
Samples are incubated for 1 8 hrs at 37-C. At the end of the incubation period. 50 pi of 1 M 
Tris pH 10.4 and 3 ml of toluene are added. A 1-ml aliquot of the organic phase is removed 
and subjected to liquid scintillalion counting. The detemiined dpm-values in the aliquots are 
converted to nmol of DHEA cleaved per g of skin per hour. 

The compounds of the present Invention show activity in that described assay (IC«, .n the 
range of 0.03 to 10 pM)- 

The compounds of the present inventfon show activity in test Systems as defined above. A 
compound of the present invention in salt and/or soh^ate fomr, exhibits the same order of 
activity as a compound of the present invention in free and/or non-soivated fomi. 
The compounds of the present invention are therefore indicated for use as steroid suHatase 
inhibitor in the treatment of disorders mediated by the acHon of steroid sulfatase. e.g. 
including androgen-dependent disorders of the pilosebaceous unit, such as acne, 
sebonhea. androgenetic alopecia, hirsutism: cancers, such as estrogen and androgen- 
dependent cancers; and cognitive dysfunctions, such as senile dementia includmg 
Alzheimer's disease. Treatment includes therapeutical treatment and prophylaxis. 

Preferred compounds of the present invention include a compound of Example 208. a 
compound of Example 217 and Example 218. a compound of Example 248, a compound of 
Example 249. a compound of Example 251. and a compound of Example 379. These 
compounds show in the Human Steroid Sulfatase Assay a rel ICso in the range of 0.0046 to 
0 29 in the CHO/STS Assay a rel ICso In the range of 0.05 to 0.18. and in the Assay Using 
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Human Skin Homogenate of an ICso in the range of 0.03 to 0J27 pM and are thius highly 
active steroide sutfatase inhbitors. Even more preferred is the compound of Example 217 
and Example 218, which show in the Assay of Human Steroid Sutfatase a rel ICso of 0.29, In 
the CHO/STS Assay a rel IC50 of 0.08 and in the Assay Using Human Skin Homogenate an 
5 ICso of 0.27 pM. 

In another aspect the present invention provides a compound of formula I for use as a 
pharmaceutical, e.g. in the treatment of disorders mediated by the action of steroid sulfatase. 

10 In a further aspect the present invention provides a compound of formula I for use in the 
preparation of a medicament for treatment of disorders mediated by the action of steroid 
sulfatase. 

In another aspect the present invention provides a method of treating disorders mediated by the 
1 5 action of steroid sulfatase comprising administering a therapeutically effective amount of a 
compound of formula I to a subject in need of such treatment 

For such use the dosage to be used will vary, of course, depending e.g. on the particular 
compound employed, the mode of administration and the treatment desired. However, in 

20 general, satisfactory results may be obtained if the compounds are administered at a daily 
dose of from about 0.1 mg/kg to about 100 mg/kg animal body weight, e.g. conveniently 
administered in divided doses two to four times daily. For most large mammals the total 
daily dosage is from about 5 mg to about 5000 mg, conveniently administered, for example, 
in divided doses up to four times a day or in retarded form. Unit dosage forms comprise, 

25 e.g. from about 1 .25 mg to about 2000 mg of a compound of a present invention in 

admixture with at least one pharmaceutically acceptable exclpient, e.g. earner, diluent. 
The compounds of the present invention may be administered In the form of a 
pharmaceutically acceptable salt, e.g. an acid addition salt, metal salt, amine salt; or in free 
form; optionally in the form of a solvate. 

30 The compounds of the present invention may be administered in similar manner to known 
standards for use in such indications. The compounds of the present invention may be 
admbced with conventional, e.g. pharmaceutically acceptable, excipients, such as carriers 
and diluents and optionally further excipients. The compounds of the present invention may 
be administered, e.g. in the form of pharmaceutical compositions. 
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- orally. e.g. in the form of tablets, capsules; 

- parenteraliy. intravenously, e.g. in the form of liquids, such as solutions, suspensions; 

- topically, e.g. In the form of ointments, creams. 

The concentrations of the active substance in a phamnaceutical composition will of course 
5 vary, e.g. depending on the compound used, the treatment desired and the nature of the 
composition used. In general, satisfactory results may be obtained at concentrations of from 
about 0.05 to about 5 % such as from about 0.1 to about 1% w/w in topical compositions, 
and by about 1 % w/w to about 90% wAw in oral, parenteral or Intravenous compositions. 

1 0 In another aspect the present invention provides a phannaceutical composition comprising 
a pharmaceutically effective amount of at least one compound of the present Invention In 
association with at least one pharmaceutically acceptable exdpient. 

A pharmaceutical composition of the present invention may comprise as an active 
1 5 ingredient one or more compounds of the present Invention, e.g. at least one. and one or 
more other pharmaceutically active agents. At least one compound of the present invention 
thus may be used for phamiaceutical treatment alone, or in combination with one or more 
further pharmaceutically actwe agents. Such further phannaceuticaUy active agents include 
e.g. retinoids, e.g. retinoic acid, such as isotretinoin; tretinoin (Roche): adapalene (6-[3-(1- 
20 adamantyl)-4-methoxyphenyl]-2-naphthoic acid); oral contraceptives, e.g. 1 9- nor-1 7a- 

pregna-1,3.5(10)-trien-20-in-3.17-dlol, 6-Chlor-17-hydroxy-1a,2a-methylen-4,6-pregnadien- 
3.20- dion. such as Diane® (Schering), antibacterials, such as erythromycins, including 
erythromydn A. a^hromydn, darithromydn, roxythromydn; tetracydlnes, Ilncosamid- 
antibiotics, such ascHndamydn (methyl 7-chlor-6.7,8-tridesoxy-6-(trans-1-methyl-4-propyl-L- 
25 2-pyrrolldln-carboxamido)-1 -thio-L-threo-a-D-galacto-octopyranosid), azelaic add 
(nonanedionic acid), nadifloxacin; benzoyl peroxide. 
Combinations include 

- fixed combinations, in which two or more phanmaceutically active agents are in the same 
pharmaceutical composition. 

30 - kits, in which two or more phannaceutically active agents in separate compositions are 
sold In the same package, e.g. with instruction for co-administration; and 

- free combinations In which the pharmaceutically active agents are packaged separately, 
but Instruction for simultaneous or sequential administration are given. 
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In another aspect the present Invention provides a compound of the present invention in 
combination with at least one other pharmaceutically effective agent for use as a 
phannaceutlcal, such as a pharmaceutical composition comprising a combination of at least 
one compound of the present invention with at least one other pharmaceutically effective 
5 agent In association with at least one phamiaceutical acceptable excipient. 

In the following examples all temperatures are in degree Centigrade and are uncorrected. 
The following abbreviations are used: 
DIEA: diisopropylelhylamine 
10 DMA: N,N-dlmethylacetamide 

DKyiAP: N,N-dimethylaminopyridine 
DMF: N,N-dimethylfonmamide 
DMSO: dimethylsulfoxide 

EDC: 1-ethyt-3-(3'-dimethylaminopropyl)carbodiimide in the form of a hydrochloride 
15 EtAc: ethyl acetate 

EX: Example 

HEX: n-hexane 

c-HEX: cyclohexane 

m.p.: melting point 
20 PPA: propanephosphonic acid anhydride 

RT: room temperature 

THF: tetrahydrofurane 
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PROCEDURES 
Example A 

4-<4-BroiTW-2,5-djchloro-lhlophene-3-sulfonylaminocarbonyl)-plper!dlne-1-carboxyllc 

5 acid tert.-butyl ester (compound of Example 1) 

a. 4-Bromo-2.5-dichloro-thiophene-3-sulfonamide 

90 ml of an aqueous solution of NH3 (32%) is added at room temperature to a solution of 
8.88 g of 4-bromo-2.6-dichloro-thiophene-3-sulfonylchloride in 120 ml of EtAc. Tlie mixture 
obtained is stirred for ca. 15 hoursTwo phases obtained are separated, the organic layer is 
1 0 washed witti 1 N HO and HzO, and dried. Solvent of the organic phase obtained is 

evaporated. 4-Bromo-2,5-dichioro-thiophene-3-sulfonamide is obtained In the fomi of a 
white powder, m.p. 113-117 "C-NMR (CDCI3): 5 = 1 08.287; 125.342; 130.404; 135.716. 

b. 4-f4-BrQmo-2.5-dichloro-thlophene-3-sulfo nvlaminocarfaQnvnHaiDeridine-1 -carboxylic acid 

tert-butvl ester 

15 60 mg of DMAP, 130 mg of DIEA and 192 mg of EDC are added to a solution of 155 mg of 
4-bromo-2.5-dichloro-thiophene-3-sulfonamide and 230 mg of 1 -(tert.butyloxycarbonyl)- 
piperidlne-4-carboxylic acid in 8 ml of DMF. The mixture obtained is stin-ed for ca. 1 6 h at 
ca. 30°. solvent is evaporated and the evaporation residue is treated with EtAc. The mixture 
obtained is washed with aqueous 1 N HCI, aqueous saturated NaHCOa and brine, and 

20 dried. Solvent from the organic phase obtained is evaporated and the evaporation residue 
is subjected to chromatography. 4-(4-Bromo-2.5-dichloro-thiophene-3- 
sulfonylaminocaribonyO-piperidine-1-cartJOxylic acid tert.-butyl ester is obtained and 
lyophilized from 1.4-dioxane. 

25 Example B 

4-(3,5-Bis-trifluoromethyl-benzenesuIfonylaminocarbonyl)-cis-3-methyl-plperldine-1- 
carboxyiic acid tert.-butyl ester (compound of Example 72) and 

4-(3.5. Bls-trifluoromethyl-benzenesulfonylaminocarbonyO-trans-3-methyl-piperidine-1- 
carboxylic acid tert.-butyi ester (compound of ExamQple 73) 
30 18 ml of a sodium bis(trimethylsilyl)amide solution (2M) in THF are added to a suspension of 
12.4 g of melhoxymethyitriphenylphosphonium chloride in 25 ml of dry THF at 0". To the 
mixture obtained, 5.87 g of 3-methyl-4-oxo-piperidine-1-cart30xylic add tert.butyl ester in 25 
ml of THF are slowly added, the mbcture obtained is stirred at 0°, diluted with EtAc and 
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extracted with aqueous 1 M HCI. saturated aqueous NaHCOa solution and.brine. The 
organic layer obtained is dried and solvent is evaporated. The evaporation residue obtained 
is subjected to filtration over silica gel and solvent of the filtrate obtained is evaporated. 3.6 
g of the filtration residue obtained are dissolved in 150 ml of CH3CN, 1 .68 g of cerium 
trichloride heptahydrate and 337 mg of sodium iodide are added and the resulting mixture is 
stirred at 40" overnight. From the mixture obtained solvent is evaporated and the 
evaporation residue obtained is treated with EtAc. The mixture obtained Is extracted with 
aqueous 1 HCI. saturated aqueous NaHCOg solution and brine. The organic layer 
obtained is dried, solvent is evaporated and the evaporation residue obtained is subjected 
to filtration over silica gel and solvent of the filtrate obtained is evaporated. 494 mg of the 
evaporation residue obtained and 1.18 g of magnesium monoperoxyphthalic add 
hexahydrate in 36 ml of EtOH/HzO (1 :1) are stinred at RT and diluted with EtAc. The mixture 
obtained is extracted with aqueous 1 M HCI. The organic layer obtained is dried, solvent is 
evaporated and the evaporatation residue Is subjected to filtration and solvent of the filtrate 
obtained is evaporated. To a solution of 60 mg of the evaporation residue obtained, 71 mg 
of 3,5-bis(trifluoromethyl)phenylsulfonamide. 94 mg of EDC and 30 mg of DMAP in 2 ml of 
DMF and 84 pi of DIEA are added and the mixture obtained is shaked at RT. From the 
mixture obtained solvent is removed and the concentrated residue obtained is subjected to 
preparative HPLC on an RP-1 8 column (CH3CN/H2O (0.1 % TFA). 
4-(3,5- Bis-trifluoromethyl-benzenesulf onyIaminocarbonyl)-cis -3-methyl-piperidine-1 - 
carboxylic acid tert.-butyl ester and'4-{3.5- Bis-trifluoiomethyl-benzenesulfonyl- 
aminocarbonyl)-trans-3-methyl-plperidine-1-carboxylic acid tert.-butyl ester are obtained. 

Example C 

N-[1-(2-Nltro-phBnyl)-piperidlne-4-carbonylh3,5-bis-trifluoromethyl- 
benzenesulfonamide (compound of Example 81) 

a. N-fPiDeririine^-caitoonyn-a R-bis-trifl u oromethvl-ben^ftnesulfonamide in the fonn of q 
hydrochloride 

2 g of 4-(3,5-bis-trifluoromethyl-benzenesulfonylaminocarbonyl)-piperidine-1 -carboxylic acid 
tert.-butyl ester are dissolved in a mixture of 1 ml MeOH and 9 ml of CHsCfe. The resulting 
mixture is treated at RT with 20 ml of 3 N HCI in ((^HshO for ca. 1 6 hours. Solvent is 
evaporated and N-(piperidine-4-caibonyO-3.5-bls-trifluoromethyl-benzenesulfonamide in the 

form of a hydrochloride is obtained, m.p. 285-291". 
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h ryUri-rg.Nitro^hpnArfW»lDerid?no-il-rarbonvlV3 ,'^-hte-^^ 

0.13 g of DIEA and 0.07 g of i-fluoro:2-nltrobenzene are added to a solution of 0.22 g N- 
(piperidlne^i-carbonyr)-3.5-bis-trifluoroniethyI-ben2enesulfonamide in the form of a 
hydrochloride in 4 ml of DMSO. The mixture obtained is stirred for ca. 18 h at 80». solvent is 
evaporated and the evaporation residue is subjected to flash chromatography on silica gel 
(eluent EtAc). N-11 -{2-Nitro-phenyl)-piperidine-4-carbonyl]-3.5-bis-trif luoromethyl- 
benzenesulfonamide is obtained. 

Example D 

Uans.[4-(4.Bromo-2,5-dlchIonMhlophene.3^uIfonylaminocarbonyl)-cyclohexylinethylh 

carbamic acid fert-butyl ester (compound of Example 109) 

a. 4-Bromo-g-5-dichloro-thioDhene -3-sulfonamide 

90 ml of an aqueous solution of NH3 (32%) is added at RT to a solution of 8.88 g of 4- 
bromo-2.5-dichloro-thiophene-3-sulfonylchloride in 120 ml of ElAc. The mixture obtained is 
stirred for ca. 15 h and two phases obtained are separated. The organic layer is washed 
with 1 N HCI and HaO, and dried. Solvent of the organic solution obtained is evaporated. 
4.Bromo-2.5-dichloro-thiophene-3-sulfonamide in the form of a white powder is obtained. 

m.p. 113-117 "C, "C-NMR: 6 = 108.287; 125.342; 130.404; 135.716. 

h trans-I4-f4-Rrnmo-2.5-dichlnrn-thioDhene- 3 -s.ilfQnvlaminocarhonvl)-cYclohexylmethvn: 

rarhamic acid ferf.-butvl ester 
60 mg of DMAP. 130 mg of DIEA and 192 mg of EDC are added to a solution of 155 mg of 
4-bromo-2,5-dichloro-thiophene-3-sulfonamide and 257 mg of trans-1- 
(tertbutyloxycarbonyl-aminomethyl)cyclohexane-4-caiboxylic acid in 8 ml of DMF and the 
mixture obtained is stirred for ca, 16 hours at ca. 30'. From the mixture obtained solvent is 
evaporated and the evaporation residue obtained is dissolved In EtAc. The solution 
obtained is washed with 1 N HCI. saturated NaHCOa solution and brine and dried. From the 
organic phase obtained solvent is evaporated and the evaporation residue obtained is 
subjected to chromatography. trans-[4-(4-Bromo-2.5-dichloro-thiophene-3- 
sulfonylaminocarbonyD-cyclohexylmethyn-carbamic acid fert.-butyl ester is obtained. 



Example E 

4.Chloro-N-(4-pentyl-bicyclol2.2.2]octane-1-carbonyl)-benzenesulfonamlde (compound 
of Example 186) 
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0.42 g of 4-chlorophenylsuIfonafnide, 60 mg of DMAP and 0.42 g of EDO are added to a 
solution of 0.5 g of 4-pentyl-bicyclo[2.2.2loctan-1-cart)Oxylic add in 8 ml of DMF. the mixture 
obtained is stirred for ca.16 h at RT and solvent from the mixture obtained is evaporated. 
The evaporation residue obtained is dissolved in EtAc and washed with 1 N HCI. saturated 
5 NaHCOa solution and brine and the organic phase obtained is dried. Solvent of the organic 
phase obtained is evaporated and the evaporation residue obtained is subjected to 
chromatography. 4-Chloro-N-(4-pentyl- bicycloI2.2.2]octane-1-carbonyl)- 
benzenesulfonamide is obtained in the fonB of a white powder; 

10 Example F 

10-(3,5-bls-lrifluoromethyl-benzenesulfonylamlnocarbonyl)-8-aza-blcyclo[4.3.1]deca- 

ne-8-carboxylic acid tert-butyl ester (compound of Example 217) 

a. io-Oxo-fl-a23-bicvclor4.3.ndecane-8-cari30Xvlic add tert-butvl ester 

25 g of 8-methyl-8-aza-blcyclot4.3.11decan-10-one in the fonri of a hydrobromide are 

1 5 dissolved in H2O and a pH of -1 1 is adjusted by addition of aqueous NaOH solution. The 
mixture obtained Is extracted with (C2H5)20. The organic layer obtained is dried and solvent 
is evaporated. The evaporation residue obtained is dissolved in 50 ml of dichloroethane, 
23.7 ml of 1-chloroethyl chloroformate are added at 0' and the mixture obtained is stirred at 
80-. cooled to RT, and 50 ml of MeOH are added. The mixture obtained Is stirred at 60". 

20 solvent is evaporated and the evaporation residue obtained together with 1 8 g of KgCOa 
and 28.4 g of di-tert.-butyldlcaibonate Is treated with 240 ml of THF/H2O (5:1 ) and stin-ed at 
RT. The mixture obtained is concentrated under reduced pressure and diluted with EtAc. 
The mixture obtained Is extracted with HzO. 1M HCI, aqueous, saturated NaHCOa solution 
and brine. The organic layer obtained Is dried and solvent is evaporated. The evaporation 

25 residue Is subjected to filtration over silica gel with EtAc/c-Hex (1 :3). 1 0-Oxo-S-aza- 

bicydoI4.3.1]decane-8-carboxylic add tert-butyl ester is obtained, m.p.: 50-52°; "C-NMR: 
21 1 .99, 154.82. 80.20. 48.70, 28.44, 26.40. 

h io-Methoxvmethvlene-8-aza-bicvdor4.3.11dec ane-8-carboxvlio acid tert-butyl ester 
To a suspension of 9.54 g of methoxymethyltriphenylphosphonium chloride in 25 ml of dry 
30 THF. 13.8 ml of a sodium bis(trimethylsilyl)amide solution (2M) in THF are added at 0" 
under stirring. To the mixture obtained 5.40 g of l0-oxo-8-aza-bicydo[4.3.1]decane-8- 
cariooxylic acid tert-butyl ester in 25 ml of THF are slowly added and stimng at 0" Is 
continued. The mixture obtained - diluted with EtAc - Is extracted with aqueous 1 M HCI, 
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aqueous saturated NaHCOa soluHon and brine. The organic layer obtained is dried and 
solvent is evaporated. The evaporation residue obtained is subjected to filtration over siHca 
gel with EtAc/o-Hex (1:9). 10-Methoxymelhylene-8-aza-bicyclo[4.3.1]decane-8-carboxylic 
acid tert-butyl ester is obtained. "C-NMR: 155.54, 142.46. 118.38, 79.58. 59.82. 52.17. 
50.89, 49.54. 36.93, 35.53. 34.91. 33.80. 33.50. 32.08. 28.94, 27.30. 27.18. 
ft. io.Formvl-»-aza-bicvdQr4.3.ndec3 nft-R-carboxvlic acid tert-butyl ester 
4.8 g of lO-melhoxymethylene-8-aza-bicyclol4.3.11decane-8-caiboxyllc acid tert-butyl ester 
are dissolved in 180 ml of CH3CN, 1.94 g of cerium trichloride heptahydrate and 390 mg of 
sodium iodide are added and the mixture obtained is stirred at 40" overnight From the 
mature obtained solvent is evaporated and the evaporation residue otained is dissolved in 
EtAc. The mixture obtained is extracted with aqueous 1M HCI, aqueous, saturated 
NaHCOa-solulion and brine. The organic layer obtained is dried, solvent is evaporated and 
the evaporation residue obtained is subjected to filtration over silica gel with EtAc/c-Hex (1 :4 
-> 1:2). lO-Fomiyl-8-aza-bicyclo[4.3.1]decane-8-carboxync acid tert-butyl ester is obtained. 
m.p.: 55-60°: "C-NMR: 204.53. 155.28. 78.00. 55.40. 32.44. 32.12, 30.06. 28.89. 27.29. 
ri. 8-Aza-bifivclor4.3.ndecane-8.10- dicarboxvlic arJd S-tert-butvl ester 
2.86 g of l0-formyl-8-aza-bicyclo[4.3.1ldecane-8-cartJoxylic add tert-butyl ester and 5.8 g of 
magnesium monoperoxyphthalic add hexahydrate in 170 ml of EtOHAH^O (1:1) are stlred 
at RT. The mixture obtained is diluted with EtAc. The mixture obtained is extracted with 
aqueous 1 M HO and brine. The organic layer obtained Is dried, solvent is evaporated and 
the evaporation residue is cristallised from MeOH/HaO. 8-aza-bicyclol4.3.11decane-8.10- 
dicarboxyllc add 8-tert-butyl ester is obtained, m.p.: 218-222"; "C-NMR: 179.88, 155.31. 
80.00, 52.43. 50.98, 47.63, 33.1 4, 32.31 , 28.91 , 27.06. 

e.10-f3.5-Bis-trifluoromethvl-hfin7«.nesulfo p vlaminocari>onvlV8-aza-blcvclor4.3.ndecane-8- 
carboxvlic acid tert-butvl ester 

6.1 ml of a 50% PPA solution in DMF. 633 mg of DMAP in 50 ml of dimelhylamine and 1.8 
ml of DIEA are added to a solution of 1.5 g of 8-aza-bicydo[4.3.1]decane-8,10-dicart}oxylic 
add 8-tert-butyl ester, 2.3 g of 3.5-bis(trifluoromethyl)phenylsulfonamide, the mixture 
obtained is stired at 40° and diluted with EtAc. The mixture obtained is extracted vrith 
aqueous 1M NaHS04-solutlon. saturated NaHCOg-solution and brine. From the mixture 
obtained solvent is distilled off. The distillation residue obtained is purified by filtration over 
silica gel with EtAc/c-Hex/MeOH (5:5:1) and the purified residue is subjected to 
crystallization from CH3CN:H20 (4:6). io-(3,5-Bis.trifluoromethylbenzenesulfonylamino- 
cart)onyl)-8-aza-bicydot4.3.11decane-8-carboxyllc add tert-butyl ester in the form of a 
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sodium salt is obtained which is dissolved in EtAc and 1 M aqueous HCI and HzO. the 
phases obtained are separated, the organic layer obtained is dried and solvent is 
evaporated. 10-(3,5-bls-trifluoromethyl-benzene-sulfonylaminocarbonyl)-8-aza- 

blcycloI4.3.1]decane-8-carboxyllc add tert-butyl ester is obtained. 

5 

Example G 

2-{4-[2-(3.5-Bis-trinuoromethyl-benzenesulfonylamlno)-2-oxo-ethyIl-plperidin-l-yl}-4- 

trifluoromethyl-benzamide (compound of Example 241) 
a. a.S-Bls-ftrifluoromethvnbenzene-sulf onamide 
10 An aqueous solution of NH3 (32%) is added at RT to a solution of 3.5-bls(trifluoromethyl)- 
benzene-sulfonylchloride in EtAc, The mixture obtained is stirred and two phases are 
obtained and are separated. The organic layer obtained Is washed with 1 N HCI and H2O. 
and dried. Solvent of the organic solution obtained is evaporated. 3.5-Bis-trifluoromethyi- 

benzene sulfonamide is obtained. 
15 h g.^4-f2-f3.5-Ris-trifluQromethvl.benzene s .iitonv1aminoVP-oxo-ethvlVpiperidin-1-vll-4- 

trifluorometh^-benzamide 

0.46 g of 2-fluoro-4-(trifluoromethyl)benzamide are added to a suspension of 1 .8 g K2CO3 
and 0.8 g of piperidin-4-yl acetic acid hydrochloride in 12 ml of DMSO. the mixture obtained 
is stirred for 4 h at 150°. solvent is evaporated, the evaporation residue obtained is 

20 suspended in MeOH and filtrated. The filtrate obtained is concentrated and subjected to 
chromatography on silica gel. [l-(2-Carbamoyl-5-trifluoromethyl-phenyl)-piperldln-4-ylh 
acetic acid is obtained. 300 mg of EDC are added to a solution of 260 mg of [1-(2- 
carbamoyl-5-trifluoromethyl-phenyl)-piperidin-4-yn-acetic add. 230 mg of 3.5-bls- 
trif luoromethyl-benzenesulfonamlde, 200 mg of DIEA and 90 mg of DMAP in 4 ml of DMF. 

25 The mixture obtained is stirred for 3 days at RT. solvent is evaporated in vacuo and the 

evaporation residue obtained Is treated with EtAc. The mixture obtained is washed with 1 N 
HCI. saturated aqueous NaHCOg solution and brine, dried, concentrated in vacuo and 
subjected to chromatography on silica gel. 2-{4-[2-(3.5-Bis-trifluoromethyl- 
benzenesulfonylamino)-2-oxo-ethylhpiperidin-1-yl}-4-trifluoromethyl-benzamide is obtained. 



30 



Example H 

3-f2-f4-Bromo-2.S-dichloro-thiophene- 3-sulfonvlaminoV2-oxo-ethvlV9-aza- 
htevclor3.3.nnonane-9-carhoxvlic acid te r t-butvl ester (compound of Example 242) 
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a- 343xo-9-aya-hicvclor3.3nnonane.9- earfaoxvlie acid tert-butyl ester 
19.1 g of 9-methyl-9-a2a-blcycloI3.3.1]nonan-3-one In the form of a hydrochloride are 
suspended in 150 ml of dichloroethane and 26 ml of DIEA are added slowly at 0". The 
mixture obtained is stirred for 1 hour at 0». to the mixture obtained 27 ml of 1-chloroethyi 
chlorofomiate are added and the mixture obtained is stirred at BO" for 8 hours and cooled to 
RT. To the mixture obtained 100 ml of MeOH are added, the mixture obtained is stinred at 
60" for 5 hours and solvent is evaporated. The evaporation residue obtained, 18 g of K2CO3 
and 28.4 g of di-tert.-butyldicarbonate are treated with 250 ml of THF/H2O, the mixture 
obtained is stirred at RT for 3 hours, concentrated under reduced pressure and diluted with 
EtAc. -me mixture obtained is washed wHh H20. 1M HCi. saturated NaHCOa solution and 
brine, the organic layer obtained Is dried and solvent Is evaporated. The evaporation 
residue obtained is subjected to filtration over silica gel. 3-Oxo-9-aza-blcyclo[3.3.1]nonane- 
9-carboxylic add tert-butyl ester is obtained in the fonm of an oil and is crystafflzed. "C- 
NMR: 209.94, 168.09. 154.33, 80.56. 48.90. 47.58. 45.81. 45.61, 30,95. 30.67, 28.81. 
16.67. 

h. 3-Ethoxvcarh»nvlmethvlePR-9-aza-blcvcl n f3-3.nnonane-9-carboxvlic acid tert-butyl ester 
0.54 ml of (diethoxy-phosphoryl)-acetic acid ethyl ester are added dropwise to a suspension 
of 108 mg of NaH (55% in mineral oil) in 5 ml of THF at 0°. The mixture obtained is stirred 
and 650 mg of 3-oxo-9-aza-blcyclo[3.3.11nonane-9-cart>oxylic add tert-butyl ester in 5 ml of 
THF are slowly added. The mixture obtained is stirred at 60"C for 3 days, diluted with c-HEX 
and washed with 1M aqueous NaH2P04 and saturated aqueous NaHCOg solution. The 
organic layer obtained is dried, solvent Is evaporated and the evaporation residue obtained 
is subjected to chromatography on silica gel. 3-Ethoxycari3onylmethylene-9-aza- 
bicydol3.3.1]nonane-9-cari30xylic add tert-butyl ester Is obtained in the fomn of an oil. "C- 
NMR: 171.79, 154.45, 154.27. 133.38. 132.77. 127.11, 126.30. 79.64. 79.54. 61.03, 61.00, 
48.59. 47.20. 46.81. 45.22. 42.72. 33.61. 33.42, 32.59. 32.17. 30.73, 30.07. 28.87, 28.57. 
28.13,16.48.14.59. 

r. a-EthoxvnarbQnvlmethvl-9-aza-bicvclor3.3.nnona ne-9-carboxvlic add tert-butyl ester 
390 mg of 3-ethoxycart)onylmethylene-9-aza-bicydo[3.3.1]nonane-9-cartJoxylic add tert- 
butyl ester are dissolved in 50 ml of EtOH and hydrogenated (50 bar. RT) In the presence of 
100 mg of PtOz as a catalyst. From the mixture opbtained the catalyst is filtrated off and 3- 
ethoxycarbonylmethyl-9-aza-bicydol3.3.1]nonane-9-carboxyllc add tert-butyl ester in the 
fonn of a mixture of the syn and anti Isomers is obtained. "C-NMR: 172.95, 172.88. 155.55. 
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154.44. 79.46. 79.42. 60.63, 47.40. 45.96. 45.88. 44.60. 43.77, 40.69. 37.01, 36.63. 32.24, 
32.03, 31.40. 31.02, 29.61. 29.21, 29.17. 27.43. 20.60, 14.65, 14.07. 
H a-r.arboxvm>^thvl.g-a2a-bicx/rJQr3.3.nnona nft-9-carfaoxvlic arid tert-butyl ester 
10 ml of 1M aqueous NaOH are added to a solution of 3-ethoxycarbonylmethyl-9-aza- 
blcyclo[3.3.1lnonane-9-cart>oxyHc acid tert-butyl ester in 20 ml of THF and tfie mixture 
obtained is stirred at RT. To tfie mixture obtained 10 ml of brine and 70 ml of EtAc are 
added, and the mfarture obtained is washed with 1M aqueous HCI. The organic layer 
obtained is dried and solvent is evaporated. 3-Carboxymethyl-9.a2a-bicyclo[3.3.1]nonane-9. 
carboxylic add tert-butyl ester in the forni of an oil is obtained. "C-NMR: 178.47. 177.28. 
155.61, 154.50. 79.70. 79.63, 47.39. 45.88. 43.39. 40.31. 36.92, 32.22. 31.98, 31.37. 
30.99, 30.74. 30.64, 30.08. 29.59, 29.20, 21.15, 20.60. 14.05. 
e.3-f2-f4-Bromo-2.5-dir.hloro-thioDhene-3-sulfon YlaminoV-2-oxo-ethvn-9-aza- 

bicvclor3.3.11r>Qnane-9-c arfaoxvlic arid tert-butvl ester 
69 Ml of DIEA are added to a solution of 57 mg of 3-carboxymethyl-9-a2a- 
bicyclot3.3.1lnonane-9-carboxyllc acid tert-butyl ester. 93 mg of 2,4.5-trichloro-thiophene-3- 
sulfonic add amide. 233 pi of PPA and 24 mg of DMAP in 2 ml of DMA, and the mixture 
obtained is stin-ed at RT for 48 hours. From the mixture obtained solvent is evaporated and 
the evaporation residue obtained is subjected to preparative HPLC on an RP-1 8 column 
followed by lyophilisation from dioxane. 3-[2-(4-Bromo-2.5-dichloro-thiophene-3- 
sulfonylamino)-2-oxo-ethyl]-9-a2a-bicydo[3.3.1]nonane-9-cart50xylic add tert-butyl ester in 

the form of a powder is obtained. 



Example J 

9.[1-Fiuoro-2-oxo^2-(2,4,5-lrichloro-thiophene-3-sulfonylamlno)-ethylidene>3-a2a- 
bicycloI3.3.1]nonane-3-carboxyIIc acid tert-butyl ester (compound of Example 288) 

a. 9-Oxo-3-a7a-hicvcter3 andecane- a-caifaoxvllc add tert-butvl ester 
20 9 of 3-methyl-3-aza-blcydo[3.3.11decan-10-one oxalate are dissolved in H2O and the pH 
is adjusted to -1 1 by addition of 1 M aqueous NaOH solution. The mixture obtained is 
extracted with (C2H5)20. the organic layer obtained is dried and solvent is evaporated. The 
evaporation residue obtained is dissolved in 100 ml of dichloroethane, 22.5 ml of 1- 
chloroethyl chlorofomiate are added at 0», the mixture obtained is stirred at 80°. cooled to 
RT and 100 ml of MeOH are added. The mixture obtained is stinred at 60" and solvent Is 
evaporated. The evaporation residue obtained. 14.8 g of KzCO, and 23.4 g of di-tert.- 
butyidicarbonate are treated with 300 ml of THF/H2O and stirred at RT. The mixture 
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obtained Is concentrated under reduced pressure, diluted vifith EtAc and washed with hfeO. 
1M HCI. saturated aqueous NaHCOa solution and brine. The organic layer obtained is dried, 
solvenl'is evaporated and the evaporation residue Is subjected to filtration over silica gel 
with EtAc/c-HEX. 9-Oxo^aza-blcyclo[3.3.1]decane-3-carb03{ylic acid tert-butyl ester Is 
5 obtained In crystalline form. "C-NMR: 216.58. 154.49. 80.38. 51.00. 50.15. 47.11. 34.08. 
28.45. 19.49. 

h Q ^FiM»m-FthoxvcarbbPvtmethvlene-3- a 7a-hievclof3.3.nnonane-3-carfaoxYlic acid tert, 
butvl ester 

1.14 ml of (diethoxy-phosphoryl)-fluoro-acetic acid ethyl ester are added dropwise to a 
10 suspension of 244 mg of NaH (55% in mineral oil) in THF at O'. the mixture obtained is 
stirred. 918 mg of 9-oxo-3-aza-bicyclo[3.3.1]decane-3-carboxyllc acid tert-butyl ester In 10 
ml of THF are added slowly and the mixture obtained is stirred at RT ovemlghtThe mixture 
obtained is diluted with c-HEX and the diluted mbdure obtained Is washed with 1M aqueous 
NaHzPO* and saturated aqueous NaHCQa solution. The organic layer obtained is dried. 
15 solvent Is removed by distillation and the distillation residue obtained is subjected to 
chromatography on silica gel. 9-(Fluoro-ethoxycart>onylmethylene-3-aza-bicyclot3.3.1]- 
nonane-3-carboxylic acid tert-butyl ester is obtained in the fomi of an oil. 
"C-NMR: 161.43. 161.15. 154.65. 139.95. 139.4, 137.97. 79.79. 61.15. 50.33. 49.98. 
' 48.97. 48.53. 31.39. 31.04. 30.98, 28.54. 28.49, 19.70. 14.14. 
20 r Q./Carboxv-fl..oro-methvlene>-3-a?a-bicvclor3 a nnonane-3-rarhoxvlic acid te^-butyl 

ester 

10 ml of 1M aqueous NaOH are added to a solution of 9-{fluoro-ethoxycartJonylmethylene- 
3-aza-bicyclo[3.3.1 lnonane-3-cart>oxylic acid tert-butyl ester in 20 ml of THF, the mbdure 
obtained Is stirred at 40% 10 ml of brine are added and the mixture obtained is diluted with 

25 EtAc. The diluted mixture obtained is washed with 1 M aqueous HCI. the organic layer 
obtained Is dried and solvent is evaporated. 9.(Cart)Oxy-fluoro-methylene).3-aza- 
bicyclo[3.3.11nonane-3-carboxync acid tert-butyl ester in the fomn of an oil is obtained. 
"C-NMR: 165.25. 164.96, 154.81, 142.21 . 139.37. 137.42. 80.23. 50.39. 50.03. 49.37. 
49.05, 33.21. 33.10. 32.94, 32.81. 31.74. 31.73. 31.37. 31.31. 28.51, 19.64. 

30 fi, 9-fl-nuoro-2-oxo-2-(2-4.5-trichloro-thioDhene- 3 -sulfonvlamino)-ethvlideneV3-aza- 

hievclof3.3.11nonane-3-carboxvlic ad d tert-butvl ester 

69 yl of DIEA are added to a solution of 60 mg of 9-(carboxy-fluoro-methylene)-3-a2a- 
bicycio[3.3.1]nonane-3-carboxylic acid tert-butyl ester. 71 mg of 2.4.5-trichloro-thlophene-3- 
sulfonyl amide. 233 pi of PPA and 24 mg of DMAP In 2 ml of DMA, and the mixture otained 
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is Stirred at 40" overnight. The mixture obtained is diluted with 10 ml of EtAc/c-HEX, and 
washed with 1 M NaHSO* solution. The organic layer obtained is dried and solvent is 
evaporated. The evaporation residue obtained Is subjected to chromatography on silica gel 
and on Sephadex LH20 (MeOH) and relevant fractions obtained from chromatography are 
subjected to lyophiilsation from dioxane. 9-[1-Fluoro-2-oxo-2-(2.4.5-trichIoro-thiophenG-3. 
sulfonylamino)-ethylidene]-3-aza-bicyclo[3.3.1]nonane-3H»rboxylic acid tert-butyl ester in 

the form of a powder is obtained. 
Example K 

3-I2-(4-Bromo-2.5Klichloro.thlophene.3-sulfonylamino)-1-cyano-2-oxo-ethylldene].8- 

a2a-bicycIoI3.2.1]octane-8-carboxylic acid tert-butyl esler (compound of ExampI 289) 

a 3-fCvano-methoxvcarbonvl-mpthvleneV8- 3 ya-b!cvclor3.2.11octane-8-carboxvlic add tert- 

butvl ester 

A solution of 2 'g of 3.oxo-8-aza-bicycloI3.2.1}octane-8-carboxyllc acid tert-butyl ester. 1.2 
ml of cyano-acetic add methyl ester, 130 \i\ of piperidine and 38 mg of B-alanine In 4 ml of 
DMF is stined at 70-C for 48 hours, the mixture obtained is diluted with EtAc. washed with 
H2O and brine, the organic layer obtained is dried, solvent is removed in vacuo and the 
residue obtained is subjected to chromatography on silica gel. 3-(cyano-methoxycarbonyl- 
methylene)-8-aza-blcydo[3.2.1]octane-8-carboxylic acid tert-butyl ester is obtained in the 
forni of an oil. ^*C-NMR: 174.13. 162.27. 153.68. 115.37. 107.45, 80.70. 53.92. 53.08. 
28.81. 

h. 3-fCarfaoxv-r:vano-methvlePP-VB-a2a-bicvcl nfa.g.noctane-8-carboxvlIc acid tert-butyl ester 
3-(cyano-methoxycarbonyl-methylene)-8-aza-bicydo[3.2.1]octane-8-carboxyllc add tert- 
butyl ester is saponified analogously to the method described in example J, c). 3-(Carboxy- 
cyano-methylene)-8-aza-blcyclo[3.2.1]octane-8-carboxylic add tert-butyl ester In the form of 
a foam Is obtained. "C-NMR: 165.14, 153.83. 115.12, 107.51. 81.23, 28.82. 
r.. 3.f 2-/4-BrDmo-2.5-dichloro-thioDhene -a-Ri llfonvlaminQ^-1 -cvano-2-oxo-ethvlidene1-8-aza- 
bicvclor3.2.noctane-8-carfaoxvlic acid tert-b utvl ester 

120 pi of DIEA are added to a solution of 102 mg of 3-(cart)oxy-cyano-methylene)-8.aza- 
bicydo[3.2.1]octane-8-carboxylic acid tert-butyl ester. 162 mg of 4-bromo-2.5-dichloro^ 
thiophene-3-sulfonamide. 583 pi of PPA in DMF (50%) and 43 mg of DMAP in 4 ml of DMA. 
and the mixture obtained is stirred at RTfor 48 hours. From the mixture obtained solvent is 
removed in vacuo and the residue obtained Is subjected to preparative HPLC on an RP-18 



wo 03/031397 



PCT/EP02/11140 



-40- 



a)lumn.3.[2-(4.Bromo-2.5-dich1oro-thiophen^^^^ 

8-a2a-bicycloI3.2.1]oclane.8^iboxylIc add tert-butyl ester in the form of a foam Is 
obtained. 

Example L 

3,3-Dimethyl-butyrlc acid 4-t2-(4-broino-2.5-dichloro-thibphene-3-sulfonyIamlno)-1- 
fluoro-2-oxo-ethylldene>adamantan-1-yl ester (compound of Example 290) 

a. 3.3-Dimelhvl-butvric acid 4-oxo- a damantan-1-vt ester 

A solution of 1 .03 g of 5-hydroxy-2-adamantanone. 1 .83 g of DMAP and 1 .9 ml of 3.3- 
dimethylbutanoyl chloride in10 ml of CH.Cb is stirred at 40-C for 48 hours. 6 ml of aqueous 
1M KH2PO4 solution are added and the mixture obtained is stirred. The layers obtained are 
separated, from the organic layer obtained solvent is evaporated and the evaporation 
residue obtained is subjected to chromatography. 3.3-Dimethyl-butyric acid 4-oxo- 
adamantan-1-yl ester in the fonn of an oil is obtained. "C-NMR: 215.61 . 171 .52. 49.10. 
47.02. 41.38. 39.93, 38.17, 30.74, 29.79. 29.62. 

h a 3-nimethvl-h..tvric acid 4-miiorQ-ethoxvc a r bo n vl-methv lenR>-nriamantan-1-Yl ester 
1.48 ml of (diethoxy-phosphorylHIuoro-acetic add ethyl ester are added dropwise to a 
suspension of 317 mg of NaH (55% in mineral oil) in 30 ml of THF at 0". The mixture 
obtained is stirred. 1 .37 g of 3.3-dimelhyl-butyric acid 4-oxo-adamantan-1 -yl ester in 10 ml 
of THF are added slowly and the mixture obtained is stirred at RT ovemightThe mbcture 
obtained is diluted with EtAc and the diluted mixture obtained Is washed with 1M aqueous 
NaH2p04 and saturated aqueous NaHCOa solution. The organic layer obtained Is dried, 
solvent is evaporated and the evaporation residue obtained is subjected to chromatography 
on silica gel. 3.3-Dimethyl-butyric acid 4-(fluoro-ethoxycarbonyl-methylene)-adamantan-1-yl 
ester is obtained in the form of an oil. 

"C-NMR: 171.54. 161.64. 140.78. 140.66. 139.92. 137.45, 78.28. 61.06. 49.23. 41.82. 
41.80. 41.46. 40.27. 37.78. 37.54. 32.41. 32.39. 32.19. 30.72, 30.20. 29.63. 14.21. 
ft. 3.3-Dimethv!-butvric aciH 4-fcarboxv -fluoro-methvlene)-adamantan-1-vl ester 
3.3-dimelhyl-butyric acid 4-(fluoro-ethoxycarbonyl-methylene)-adamantan-1-yl ester is 
saponified analogously to the method as described in example J c. 3.3-Dimethyl-butyric 
acid 4-(carboxy-fluoro-methylene)-adamantan-1-yl ester in the form of a foam is obtained. 
"C-NMR: 172.09. 166.50. 166.13. 144.79. 144.67. 139.55. 137.13. 78.52, 49.62. 42.22. 
42.20. 41.83. 40.55. 38.31. 37.96, 33.12. 33.10. 32.95. 32.87. 31.94. 31.15. 30.52. 30.10. 
30.04. 
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d- 3.3-DimethYi-htitvric acid 4-r2-r4-bromo-g.5-dichloro-th iftnhen6-3-sulfonvlamino)-1-ftuoro- 
2-oxo-ethvlldene1-adam antan-1-vl ester 

Coupling of 3.3-difnethyH3utyric acid 4-(carboxy-fIuoro-melliyiene)-adamanlan-1-yl ester 
with 4-bromo-2.5-dichloro-thiophene-3-sulfonamide and isolation is perfomied analogously 
to the method as described in Example K c. 3.3-Dimethyl-butyric acid 4-[2-(4-bromo-2.5- 
dichloro-thiophene-3-sulfonylaniino)-1-fluoro-2-oxo-ethylidene]-adamantan-1-yl ester is 

obtained. 
Example M 

[4-cIsftrans-(3,5-Bls-(trifluoromethyl)-benzenesulfonamlnocarbonylmethyl)-cyclohexyl]- 

carbamic acid tert.-butyl ester (compound of Example 331) 

a. 3.5-Bis-ftrifluoromethvl^ben2e ne-sulfonamlde 

An aqueous solution of NH3 (32%) Is added at room temperature to a solution of 3,5-bis- 
(trlfluoromelhyl)benzene-su!fonylchloride in EtAc. The mixture obtained is stirred and two 
phases obtained are separated, the organic layer obtained is washed with 1 N HCI and 
HaO, and dried. Solvent of the organic solution obtained Is evaporated. 3,5-Bis- 
trifluoromethyl-benzene sulfonamide is obtained. 

b. f4-cis/trans-f3.5-Bis-ftrifluoromethvlVbenzenes u lfonvlaminocarbonvlmethYl)-cvcloheXYl1- 

r-arbamic acid tert.-butvl ester 
60 mg of DMAP. 130 mg of DIEA and 192 mg of EDO are added to a solution of 293 mg of 
3.5-bis-trifluoromethyl-benzene-suIfonamide and 257 mg of clsArans-1-(tert.butyloxy- 
carbonylamino)cyclohexane-4-acetic acid In 10 ml of DMF. and the mixture obtained is 
stirred for16 h at ca. 30». Solvent from the mixture obtained Is evaporated and the 
evaporation residue obtained is dissolved In EtAc. The solution obtained Is washed with 1 N 
HCI, saturated NaHCOg solution and brine, and dried. From the organic phase obtained 
solvent Is evaporated and the evaporation residue obtained is subjected to 
chromatography. (4-cis/trans-{3,5-bis-(trifluoromethyl)-benzenesulfonylaminocarbonylethyl)- 

cyclohexylj-cartsamlc acid tert.-butyl ester In the torm of an isomeric mixture is obtained. 
Example N 

1-{2-(3,5-Bls-trlfluoromelhyl-ben2enesulfonyiamlno)-2-oxo-(4-chloro-phenyl)-ethylh 
pipBrldine-4-carboxyllc acid cyclohexylamide (compound of Example 371) 
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140 mg of triethylamine and 0.32 ml of 50% propylphosphonic acid anhydride (solution in 
DMF) are added to a solution of 150 mg of (4-chlorophenylH4^c«ohexylcarbamoyl- 
piperidin1-yl)-acetic acid. 174 mg of 3.5-bis(trilluoromethyl)-ben2enesulfonamide and 24 mg 
of DMAP in 6 ml of anhydrous DMF at 10". The mixture obtained is stirred for ca. 60 hours 
at RT. solvent Is evaporated off and the evaporation residue obtained is treated with ElAc 
and HzO. Two phases obtained are separated and the organic layer obtained is washed, 
dried and solvent is evaporated. The evaporation residue obtained is subjected to 
chromatography on silica gel. i-[2-(3.5-Bis-trifiuoromethyl-benzenesulfonylamino)-2-oxo-(4- 
chloro-phenyl)-ethyll-piperidine^t-cart30xylic acid cydohexylamlde Is obtained. 

Example O 

1-[2-Benzenesulfonylamlno-1-(3 . 5- blslrifluoromelhyI-phenyO-2-oxo-ethyQ-piperldine- 
4-carboxylic acid cyclchexylamlde (compound of Example 365) 
A solution of .500 mg of bromo.(4-chlorophenyl)-acetic acid methyl ester In 1.3 ml of CH3CN 
is added to a solution of 288 mg piperidine-4-cart>oxylio add cydohexylamlde and 0.239 ml 
DIEA in 4 ml of CH3CN at RT, the mixture obtained is stirred for ca. 24 hours at RT, solvent 
is evaporated and the evaporation residue obtained is treated with EtAc and H2O. The 

organic phase obtained is washed, dried and solvent is evaporated. 
1-[2-Benzenesulfonylamino-1-(3.5-bistrifluoromethyl-phenyl)-2.oxo-ethyll-piperidine-4- 

cari30xylic add cyclohexylamide is obtained. 
Example P (compound of Example 375) 

4-(1 .Carboxy-cycIopentyl)-plperldine-1-carboxyIlc acid tert-butyl ester 

a. l-Pvridin-4-vl-cvcloDentanecaiboxvlic add ethvl ester 

25 ml of a n-buthyllithium solution In HEX (1 .6M) Is slowly added to a solution of 2.17 ml of 
pyridin-4-yl-acetic add ethyl ester In 200 ml of THF. the mature obtained is stirred at RT for 
30 minutes. Is cooled to -78 "C and treated with 2.8 ml of 1 ,4-dibromobutane in 20 ml of 
THF. TTie mixture obtained is allowed to warm up to RT ovemlght, is treated with EtAc. the 
organic layer obtaiend is washed with water, saturated NaHCOg solution and brine, dried 
and solvent is evaporated. The evaporation residue obtained is subjected to 
chromatography. 

1-Pyridin-4-yl-cyclopentanecarboxylic add ethyl ester is obtained. "C-NMR: 175.05. 152.68. 
150.15, 122.44, 61.63. 59.18, 36.19. 24.06, 14.33. 
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h i.PinBririin.4-vl-cvcloD6ntanecarbox vKft acid ethvl ester in the form of a hydrochloride 
1 .75 g of 1i)yridin-4-yl-cyclopentanecarboxyllc add ethyl ester are dissolved in a mixture of 
100 ml of MeOH and aqueous HQ (32%) and the mixture obtained is hydrogenated in the 
presence of 175 mg of PtOa as a catalyst under pressure for 5 hours. From the mixture 
5 obtained the catalyst is removed by filtration and solvent is evaporated. 1 -Piperidin-4-yl- 
cyclopentanecarboxylic add ethyl ester in the forni of a hydrochloride salt is obtained. "C- 
NMR (CDsOD): 176.73. 61.33. 57.71. 45.08. 45.00. 42.14. 33.80. 25.49. 25.43, 25.36, 
14.58. 

n 4-{1-FthQxvcarbonvl-cvcloDentvn-oiperidine- l-carboxvllc acid tert-butyl ester 
10 2.0 g of 1 -piperidin-4-yl-cyclopentanecarboxylic acid ethyl ester In the form of a 

hydrochloride is converted Into 4-(1-ethoxycarbonyl-cydopentyl)-piperidine-1-carboxylic add 

tert-butyl ester analogously to the procedure as described in Example F. c. 

4-{1-Ethoxycarbonyl-cydopenty0-piperidine-1-cart5Oxylic add lert-butyl ester is obtained. 

"C-NMR: 177.22. 155.16. 79.67. 60.75. 58.22. 44.77. 44.46. 33.73. 28.83. 28.67. 25.34. 
15 14.66. 

d. 4-ri-Cart30xv-cvdoDentvlVDiDeridine-1-cart3oxvlic add tert-butyl ester 
A solution of 1.2 g of 4-(1-ethoxycarbonyl-cydopentyl)-piperidine-1-carboxylic add tert-butyl 
ester in a mixture of 100 ml of EtOH and 50 mi of an 1M aqueous NaOH is stinted at 70 • for 
14 days. EtAc is added and two phases obtained are are separated. The aqueous layer 
20 obtained Is addlfied with hydrochloric add (pH 2-3) and extraded with EtAc. The organic 
layer obtained is washed with brine, dried and solvent is evaporated. 4-(1-CartJOxy- 
cyclopentylH>lperidine-1-carboxyric acid tert-butyl ester is obtained. 

Example Q 

25 4-[(3,5-bls-trifIuoromethyl-benzoylsuIfamoyI)-nnethylhpIperidine-1-carboxyllc add tert- 
butyl ester (compound of Example 378) 

a 4-f/hBnzhvdryl-sulfamovn-methvn-4-hvdroxY -pioeridine-1-carboxviic add tert.-butYl ester 
28 ml of n-butyllithium (1 .6 N solution in HEX) are added at -70" to a solution of 5.22 g of N- 
(diphenylmethyl)-methanesulfonamide in 120 ml of THF. The mixture is wanned to 0°. 
30 cooled to -30° and treated with 4 g of BOC-piperidin-4-one in 15 ml of THF. The mixture 
obtained is stirred at RT overnight, solvent Is evaporated, the evaporation residue obtained 
is treated with EtAc, washed with 1 N HCI, saturated, aqueous NaHCOa solution and brine, 
the organic layer obtained is dried and solvent is evaporated. The evaporation residue 
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obtalned is subjected to chromatography on sidca gel. 4-l{Benzhydryl-suIfamoyl)-methyll-4- 
hydroxy-plperidine-1-carboxylic acid ten-butyl ester in the form of a powder is obtained. 
.m.p. 121-123". 

b 4-HvdrDXV-4-suWamovlmethvl.plDerid ine-1-carfaoxvlic acid tert.-butvl ester 
5.19 9 of 4-I{benzhydryl-sulfamoyl)-methyl]-4-hydroxy-piperidine-1-carboxync acid tert.-butyl 
ester In 150 ml of MeOH are treated with 100 ^1 of triethylamine and the mixture obtained is 
hydrogenated overnight at RTwith 10 % Pd/C as a catalyst. From the mixture obtained the 
catalyst Is filtrated off. solvent is evaporated and the evaporation residue is subjected to 
chromatography on silica gel. 4-Hydroxy-4-sulfamoylmethyl-piperidine-1-carbo)(yllc acid 
tert-butyl ester are obtained, m.p. 176 - 180°. 

c. 4-rf3.5-bis-trmiioromethv»-hftn7ovlsuHam nvh-niethvn-4-hvdroxvHPlperidlne-1-carboxvllc 
acid tert-butvl ester 

1510 mg of 3.5-bis-(trifluoromethyl)-benzoiG acid, 477 mg of DMAP, 1010 mg of DIEA and 
1500 mg of EDO are added to a solution of 1 150 mg of 4-hydroxy-4-sulfamoylmethyl- 
piperidine-1-carboxylic add tert-butyt ester. The mixture obtained is stirred fdr16 hours, 
solvent is evaporated and the evaporation residue is treated with EtAc. washed with 1 N 
HCI. saturated, aqueous NaHCOa solution and brine, the organic layer obtained is dried and 
subjected to chromatography on silica gel. 4-[(3.5-bis-trifIuoromethyl-benzoylsuIfamoyl)- 
methylH-hydroxy-piperidine-1-carboxylic acid tert-butyl ester are obtained, m.p. 154 - 159». 

d. 4-ff3.5-bis-trifluoromethvi-hflniovisulfa m ovh-methvleneVpiperidine-1-carboxvfic acid tert.- 
butvl ester 

1 51 0 mg of Martin Sulfurane dehydrating agent are added to 300 mg of 4-[(3,5-bis- 
trifluoromethyl-benzoylsulfamoyl)-methyll-4-hydroxy-plperidlne-1-carboxyIic acid tert-butyl 
ester in 5 ml of CH2CI2. The mixture obtained is stirred in a microwave oven at 100' for 15 
minutes, from the mixture obtained solvent Is evaporated and the evaporation residue is 
subjected to chromatogiy on silica gel. 

4-t(3.5-bis-trifluoromethyl-benzoylsulfamoyl)-melhylene]-piperidine-l -carboxylic acid tert.- 
butyl ester ts obtained, m.p. 132 - 136°. 

e. 4-ff3.5-bis-trifluoromethvl-benzovlsul f amQvn-methvn-piperidine-1 -carboxylic add tert-butyl 
ester 

A solution of 880 mg of 4-[(3.5-bis-trifluoromethyl-benzoylsulfamoyl)-methylene]-piperidin6- 
1-cart50xylic add tert.-butyl ester In 100 ml of MeOH is hydrogenated (10 % Pd/C as a 
catalyst). From the mixture obtained the catalyst is fntrated off and solvent is evaporated. 
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4^(3.5-Bls-trifluoromethyH)enzoylsulfamoyDHTiBthyQ-piperidine.1-caibo acid tert-butyl 
ester is obtained. 

Analogously to methods as described In the PROCEDURES (Examples A to Q). but using 
appropriate starting materials, compounds of fomiula 



II 
O 



wherein Ria »s hydrogen and R, and R^ + R17 are as defined in 
TABLE 1 (compounds of formula I, wherein m is 0, n is 0. and R, Is a group of formula VII) 
are obtained. If not othenMse Indicated in TABLE 1. If not othenwise Indicated, in TABLE 1 
"C-NMR and ^H-NMR data are detennined in CDCI3. 

TABLE 1 



EX 




Rie + Ri7 


m.p. / 'H-NMR / "C-NWIR 


1 


CI. Br 


0 


(DIVISO-ds): 5 = 1.40 (s. 9H); 
1.41-1.82 (m, 4H); 2.42 (m. 1H). 
2.78 (t. 2H); 4.08 (d. 2H) 


2 




0 


1.20-1.38 (m. 2H); 1.30 (s, 9H); 
1.64 (d, 2H);2.35(m. 1H); 
2.60-2.80 (m, 2H); 3.82 (d, 2H); 
7.58 + 7.78 (2m, 4H) 


3 


CH, 


T 


1.41 (s, 9H); 1.43-1.80 (m. 2H); 
2.35 (s. 3H); 2.34-2.42 (m, 1 H); 
2.72 (s, 6H); 2.60-2.80 (m. 2H): 
3.98-4.14 (m, 2H); 6.98 (s. 2H); 
8.98 (S.1H) 


4 




L.N^O-C(CH,), 

T 
0 


1.24; 1.26; 1.28; 1.29; 1.32 (5s, 
18H); 1.43 (S,9H); 1.45-1 .78 
(m, 5H); 1.70 (t. 2H); 2.91 (sep, 
1H); 4.03-4.25 (m + sep, 4H); 
7.24 (S.2H); 8.44 (s,1H) 
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EX 


Ri 


R16+R17 


m.p./'H-NMR/'^ONMR 


5 


CH 
CH, 


0 


1 40 9H): 1.40-1.60 (m, 2H); 
1 .72 (m, 2H); 2.38 (m. 1H): 2.40 
(s. 3H); 2.56 (s, 3H); 2.72 (t, 2 
H): 4.04 (d. 2H); 7.22 (s. 1H); 
7.98 (s, 1 H) 


6 


& 


0 


1.41 (s, 9H); 1.41-1.82 (m. 4H); 
2.38 (m. 1H), 2.75 (t, 2H); 4.08 
(d, 2H); 7.58-7.81 (m, 2H): 7.85 
(m. 1H); 8.50 (m. 1H) 


7 


XT 


^Nv^ ^0-C(CH3)3 


1.42 (s, 9H); 1 .45-1.90 (m, 4H); 
2.35 (m. 1H); 2.78 (I. 2H); 4.05 
(d. 2H); 8.30 (broad. 4H) 


8 


CF, 


0 


1.41 (s, 9H); 1.45-1.68 (m, 2H); 
1.80 (m, 2H): 2.30-2.40 (m. 1H); 
2.80 (t, 2H); 4.10 (d, 2H); 8.15 
{S.1H): 8.40 (S.1H); 8.54 (s, 
2H). 1 .40 (s, 9H): 1 .40-1 .60 (m, 

2H); 3.88 (s. 3H): 4.04 (d, 2H) 


9 


H 


0 


1.12-1.36 (m, 2H): 1.40 (s, 9H); 
1.63 (d, 2H); 2.36-2.42 (m, 1H); 
2.60-2.80 (m. 2H): 2.96 (t. 2H); 
3.55 (q, 2H); 3.80 (s. 3H); 3.84 
(d. 2H); 7.18(d.1H); 7.46-7.52 
(m.3H);7.61 (d. 1H);7.81 (d. 
1H);8.24(d, 1H) 


10 




L/N.^O.C(CH3)3 

Y 
0 


1 .40 (s. 9H); 1 .40-1 .60 (m, 2H); 
1 .72 (m, 2H); 2.30 (m. 2H): 3.88 
(s. 3H); 4.04 (d. 2H); 6.95 (d. 
2H); 7.90 (2, 2H) 
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EX 


Hi 1 


Rt6 + Rl7 


m.p./'H-NMR/"C-NWIR 


11 


< 

< 




L,n,^ch:(ch3)3 

T 
o 


1 40 fs 9H^: 1.40-1.60 (m, 2H); 
1 .72 (m, 2H): 2.38 (m, 1H); 2.72 
(t, 2 H); 3.85 (s, 3H); 4.00 (s. 
3H): 4.04 (d. 2H); 6.98 (d. 1H); 
7.18 (dd, 1H);7.60{d. 1H) 


"^12 




~P j 


o 


1 41 9HV 1 56-1 .90 (m, 4H); 
2.30 (m, 1H); 2.72 (t, 2H): 4.04 
(d. 2H); 7.34 (d. 2H); 8.10 (d. 
2H):8.22(s,1H) 


13 


c 




T 
o 


i A1 It QHV 1 50-1 .90 (m. 4H); 
2.40 {m, 1H); 2.78 (t, 2H); 4.04 
(d, 2H); 7.41-7.59 (m, 2H); 7.74 
(d. 1H); 8.28 (d.lH): 8.60 (s, 
-1 

1H) 


14 




0 




o 


1.18-1.38 (m, 2H);1.40 (s, 9H); 
1.70 (d, 2H); 2.38-2.45 (m, 1H); 
2.60-2.80 (m, 2H); 3.82 (d, 2H); 
■7 fip 4- 7 90 f2m, 4H) 


15 




0 


r 


L^N^^O-CtCH,), 

o 


1 .20-1 .38 (m. 2H); 1 .40 (s. 9H): 
1.65 (d, 2H); 2.40 (m, 1H); 
2.60-2.80 (m, 2H); 3.84 (d, 2H); 
7.80 + 7.83 (2m, 4H) 


16 




c 


r 


o 


■ 1 .20-1 .35 (m, 2H); 1 .40 (s. 9H); 
1 .63 (d, 2H); 2.41 (m, 1H); 2.73 
(t, 2H); 3.90 (d. 2H): 7.70 + 
7.90 (2m, 4H) 


17 




r 


11 

o 


1.40 (s, 9H); 1.40-1.60 (m. 2H); 
1 .72 (m. 2H): 2.38 (m. 1H); 2.72 
(t, 2 H); 4.04 (d. 2H); 7.38 (t, 
1H): 7.62 (d,lH): 8.13(d.1H) 
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EX 1 


Hi 


• ■16 ^ ••17 


m.p. / ^H-NMR / "C-NMR 


18 


.A 


O 


1.41 (s, 9H): 1.38-1.90 (m, 4H): 
2.39 (m, 1H); 2.78 (I. 2H); 4.06 
(d, 2H); 7.13-7.30 (m. 2H); 8.26 
(m, 1H) 


19 




L^N>_.0-C(CH^, 
T 

o 


1.41 (s, 9H); 1.40-1.93 (m, 4H); 
2.40 (m, 1H); 2.80 (t, 2H); 4.08 
(d.2H): 7.50 (dd, 1H); 7.54 (d. 
1H);8.18(d. 1H);8.58(s.1H) 


20 


T 

a 


T 

o 


1 .40 {s, 9H); 1 .40-1 .60 (m, 2H); 
1.72 (m. 2H): 2.38 (m. 1H): 2.72 
(t. 2 H); 4.04 (d, 2H); 7.38-7.50 
(m. 2H): 8.1 8 (m. 1H) 


21 




u 


1.41 (s. 9H); 1.41-1.85 (m. 4H): 
2.40 (m, 1H); 2.78 (t. 2H); 4.08 
(d, 2H); 7.36-7.54 (m. 3H) 


22 




o 


1.43 (s, 9H): 1.44-1.95 (m, 4H); 
2.31 (m, 1H); 3.76 (t. 2H); 4.08 
(d, 2H); 7.62 (d,1H): 7.90 (d. 

1H): 8.1 8 (d, 1H) 


23 




L^|!|^/0-C(CH3), 

T 

o 


1.41 (s. 9H): 1.41-1 .88 (m. 4H); 
2.30 (m. 1H): 2.74 (t, 2H); 4.06 
(d. 2H); 7.22 (m, 1H); 7.98 (m. 


24 


CI 


T 

o 


1.42 (s, 9H); 1 .35-1 .90 (m, 4H); 
2.38(m.lH); 2.76(t,2H): 4.02 (m. 
2H);7.56(s, 1H);7.81 (s, 2H) 


25 




o 


1.41 (s. 9H): 1.40-1.91 (m, 4H); 
2.38 (m, 1H); 2.78 (t, 2H); 4.08 
(d.2H);7.01 (d, 1H); 8.14 (d. 
1H); 8.42 (s, 1H) 
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CA 


"I 




m.p. / 'H-NMR / "C-NMR 


26 


1 

CI 


0 


1.41 (s, 9H); 1.38-1.88 (m. 4H); 
2.40 (m, 1H); 2.78 (t. 2H); 4.10 
(d. 2H):7.61 (s, 1H);8.32 (s, 
1H); 8.42 (s.lH) 


27 


\ 

F 


L.N^^O-C(CH3)3 

T 
r\ 


0.90 (m, 1H); 1.20-1.90 (m, 3H): 
1.43 (s, 9H); 2.40 (m. 1H): 2.80 
(t.2H): 4.10 (d, 2H): 7.43 (dd, 
1H); 7.83 (dd. 1H); 8.48 (s. 1H) 


28 


or CI 


Q 


1.40 (s. 9H); 1.40-1.90 (m, 4H); 
2.40 (m. 1 H); 2.78 {t. 2H); 4.08 
(d;2H);7.50 (s, 2H); 8.84 (s. 1H) 


29 




0 


1 .40 (s. 9H); 1.40-1.60 (m, 4H); 
1 .72 (m. 2H); 2.40 (m, 1 H); 2.80 
(t, 2H); 4.04 (d, 2H); 7.78-7.82 
3HV 8.42 (m. 1H) 


30 


.XT 




1.42 (s, 9H); 1.42-1.86 (m. 4H): 
2.35 (m. 1H); 2.74 (t. 2H): 4.04 
(d, 2H); 8.22 and 8.38 (AB, 4H); 
8.42 (s. 1H) 


31 




0 


1.42 (s. 9H); 1.40-1.96 (m. 6H); 
1.38 (m. 1H); 1.79 (t, 2H): 4.10 
(d, 2H); 7.75 (d, 1H); 8.23 (dd. 
1H);8.50(d, 1H); 8.62 (s.lH) 


32 




L^N^^O-C(CH5)3 

T 
0 


1.40 (s, 9H); 1.42-1.90 (m. 4H): 
2.38 (m, 1H); 2.78 (t. 2H); 4.10 
(d. 2H): 7.72 (d.lH); 8.21 (dd. 
1H): 8.41 (S.1H); 8.50 (d.lH) 


33 


COOCH, 


L,N^^CW;(CH,), 

T 

0 


8.22 (d,J=7.6Hz.1H), 7.61 {d,J= 
13.9 Hz,1H), 3.87(s,3H), 3.73- 
3.82 (m.2H), 2.65-2.77(br.s. 
1H), 2.07-2.1 6(br.s.1H). 1.56- 
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EX 


Ri 


R16 + Rl7 


m.p./'H-NMR/"C-NMR 








1 .63(m,2H), 1 .36(S.9H), 1.17- 
1.29 (m, 2H) 




.lie 

HgC CH3 




1 .44 (s. 9H); 1 .65-1 .99 (m. 4H); 
2.30 (s, 3H); 2.40 ( m, 1H); 2.70 
(s, 6H); 3.02-3.30 (2m. 2H): 
3.54-3.82 (2m, 2H): 7.24 (s, 2H) 




CHCCHJa 


(CH,),C^ 


1 .18-1.35(m, 18H); 1.48 (s, 9H); 
1.44-1.94(m, 4H); 2.40 (m, 1H); 
2.90 (sep, 1H); 3.08-3.19 (2m, 
2H); 3.51-3.63 (2m, 2H); 4.20 
(sep. 2H);7.07(s.1H);7.18(s.2H) 


36 


& 




1 .43 and 1 .48 (2s. 9H); 7.78 (m, 
2H); 7.80 (m. 1H); 8.50 (m, 1H) 
(mixture of rotamers) 


37 






1.35-1.60 (m. 11H); 1.70-2.20 
(m. 2H); 2.50 (m. 1H); 3.20-3.40 
(m. 4H); 8.10 (s, 1H); 8.55 (s, 
2H) 


38 






1.40-1.55 (m. 11H); 1.80 (m, 
2H): 2.40 (s, 3H); 2.42 (m, 1H); 
2.60 (s, 3H): 3.10-3.80 (m, 4H); 
7.22 (8,1 H): 8.00(3, 1H) 


39 






1 .42 and 1 .50(2s, 9H).7.40- 
7.50 (m, 2H); 7.63(dd. 1H); 
8.28 (dd, 1 H) (mixture of 
rotamers) 


40 






1 .50(m,1 1 H); 2.50(m, 1 H); 3.20- 
3.60(m. 3H);3.70(m.1H); 7.40 (t. 
1H); 7.50(d, 1H);8.20(d, 1H) 
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EX 


Ri 


Rl6 + Rl7 


m-p. / 'H-NWIR / "C-NMR 


41 






1.50 (s. 9H); 1.78-2.00 (m. 4H): 






2.46 (m, 1H); 3.18-3.58 (m. 3H); 






3.62-3.78 (m. 1H); 7.43 (dd. 






1H); 7.54 (d.lH); 8.19 (d,1H) 


42 


9 




1.43 (s. 9H); 1.50 (m, 2H); 1.90 






(m, 2H); 2.50 (m, 1H); 3.20- 




a 


3.80 (m, 4H); 7.40-7.58 (m, 2H); 
8.22 (d, 1H) 


43 






1 .48 (s, 9H); 1.70-2.10 (m. 4H); 


YT 


2.42 (m, 1H): 3.40 (m, 2H): 3.58 






(m, 2H); 7.20-7.29 (m, 1H): 7.98 
(ddd, 1H); 8.10(dd. 1H) 


44 




(CHJ,C^ 


■i ^0 ffi QHV 1 Rd-P 15 (m 4HV 






2.51 (m, In), 3.30-o./<i (m, ^n;, 




7.60 (d. 1H); 7.86 (dd, 1H); 8.10 
(d 1H) 


45 






1.51 (s, 9H); 1.62-2.16 (m, 4ri); 




V 


2.50 (m, 1 H); 3.35-3.66 (m, 4H); 




CI 


7.58 (t,1H); 7.94 (d, 2H) 


HO 


CI 




1 .50 (s, 9H); 1 .79-1 .99 (m, 4H); 






2.51 (m, 1H); 3.27-3.72 (m. 4H); 






7.58(d, 1H);8.10(d. 1H) 


47 


F 




1 50 9HV 1 76-2.02 (m, 4H): 






2.53 (m, 1H); 3.22-3.80 (m, 4H); 




F 


7.48(dd, 1H): 7.82(dd, 1H) 


48 






1.50 (s, 9H): 1 .70-2.02 (m, 4H); 








2.50 (m, 1H): 3.22-3.38 (m, 1H); 






3.40-3.58 (m. 2H); 3.68 (m, 1H); 




a 


7.60 (s. 1H); 8.34 (S.IH) 
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EX 




R16 + Rl7 


m.p./'H-NMR/"C-NMR 


49 






1.43 (s, 9H); 1.40-1.98 (m, 4H); 
2.50 (m. 1H); 3.23-3.40 (2m, 
2H); 3.54 and 3.74 (2m, 2H); 
7.52 (s. 2H) 


50 


N02 




1.40-2.00 (m, 13H). 2.50 (m, 
1H); 2.98-3.20 (m, 2H): 3.70 (m, 
2H); 3.98 (d, 2H): 7.80 (m, 3H); 
8.40 (m, 1H) 


51 




0 


1 .24(d,6H);1 .42(S,9H);1 .44-1 .90 
(m,4H):2.35 (m,1H);2.78 (t, 2H); 
3.00(sept,1H);4.05 (d, 1H); 7.38 
{d,2H); 7.90 (d, 2H); 8.28 (s,1H) 


52 




(CH,),C^ 


1 .50 (s, 9H); 1 .80-2.04 (m, 4H); 
2.52 (m. 1H): 3.21-3.78 (m, 4H) 


53 


Br 


L^N.^O-C(CH3)3 

T 
0 


1.45 (s, 9H), 1.60 (dq, 2H). 1.78 
(broad d,2H), 2.32 (tt, 1H), 
4.06 (broad d. 2H), 7.63 (s, 1H) 


54 


a 


L^N^O-C(CHs)3 
T 


1 .45 (s. 9H), 1 .59 (dq, 2H), 1.76 
(dq.2H). 2.34(tt. 1H), 2.77 
(broad t, 2 H). 4.05 (broad d, 
2H), 7.60 (s,1H) 


55 


CI 


T 


1.45 (s, 9H), 1 .59 (dq, 2H), 1.77 
(dq, 2H), 2.38-2.43(m, 3H), 
2.76 (broad t, 2 H), 4.06 (d, 
2H).7.63(s,1H) 


56 


CH3 


0 


1 .20-1 .38 (m,2H); 1 .40-1 .42 (m, 
12H); 1.75(d, 2H): 2.40-2.55 
(m, 1 H); 2.62-2.82 (m, 2H); 3.84 
(d, 2H): 4.1 8(q, 2H);7.23(dd, 
1H); 7.81 (d. 1H); 8.08 (d, 1H) 1 
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EX 


Ri 


R16 + Rl7 


m.p. / 'H-NMR / "C-NWIR 


57 


FjC-O^ 


C 


r 




1 .43 (s, 9H); 1 .43-2.1 0 (m, 4H); 
2.42 (m. 1H); 3.26-3.59 (m. 4H); 
7.30 (d, 2H); 8.08 (d, 2H) 


58 






f 


L N ^OC(CH,), 

T 

0 


1.44 (s,9H): 1 .52-1 .61 (m. 2H); 
1.76 (m. 2H): 2.31 (m, 1H); 2.46 
(s. 3H); 2.73 (m. 2H); 4.05 
(broad, 2H); 7.41-7.49 (m, 2H); 
7.82-7.88 (m, 2H): 8.30 (bs, 1H) 


59 


T 


<?H, 

u 

CHa 


CH3 


"pi 

Y 

0 


(DMSO-de): 1 .32 (m. 2H); 1 .43 
(s, 9H): 1.76 (m. 2H); 2.32 (s. 
6H): 2.52 (m.lH); 2.70-2.82 
(broad, 2H); 3.40 (s, 6H); 3.95 
(d, 2H);7.35(S,1H) 


60 




u 

CH3 




Y 

0 


(DMSO-de): 1.22 (m. 2H); 1 .38 
(Si 9H); 1.66 d,2H); 2.18 (s, 
6H): 2.22 (s, 3H); 2.42 (m, 1 H); 
2.54 (s, 6H); 2.59-2.76 (m, 
2H);3.87 (d. 2H); 12.08 (bs. 1H) 


61 






J 


(DMSO-ds): 1 .02 (m. 2H); 1.16 
(s. 9H); 1.44 (m.2H); 1.87 (s, 
3H); 2.12-2.25 (m, in;, \s, 
3H); 2.48 (broad, 2H); 3.61 (s. 
3H): 3.65 (d, 2H); 6.60 (s, 1H); 
11.83 (bs.lH) 


62 




& 


0 


1.44(s,9H);1.53(m.2H); 1.74 (m, 
2H);2.35(m,1 H);2.66(s,3H);2.75 
(m, 2H): 4.03(d,2H); 7.32 (dt, 
1H); 7.62 (dd,1H); 8.11 (dd, 1H) 
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EX 


Ri 




m.p. / 'H-NMR / "C-NMR 


63 




• 


L^N^O<;(CH3)3 

T 
o 


1.43 (s. 9H); 1.53 (m. 2H); 1.72 
(m. 2H); 2.31 (m. 1H); 2.73 (m, 
2H); 4.01 (m, 2H): 7.70 (t, 1H); 
7.99 (d. 1H); 8.26-8.30 (m, 2H) 


64 




0 




L ^0-C(CH-U 

^V^^^^/'I'V*,^**^^ * "3/3 

T 

o 


DMSO-de: 1.10 (m, 2H); 1 .23 (s, 
9H): 1.48 (m, 2H); 1.97 (m, 1H): 
2.50-2.64 (broad, 2H); 3.60 (d. 
2H); 8.02 (dd, 1H); 8.05 (d. 1H): 
8.10 (d,1H) 


65 






C 


I N ^0-C(CHJ- 

T 

o 


CDCI3 + 5 % CDdOD: 1 .44 (s, 
9H); 1.53 (m. 2H); 1 .78 (d, 2H); 
2.41 (m, 1H); 2.78 (m, 2H). 4.03 
(m, 2H); 7.67 (d, 1H); 7.81 (dd. 
1H):8.51 (d. 1H) 


66 






T 

o 


(DMSO-ds): 1.03 (m, 2H); 1.45 
(m. 2H); 2.18 (m.lH); 2.41-2.52 
(m, 2H): 3.63 (d, 2H); 7.30-7.35 
(m, 1 H): 7.40 (t, 2H): 7.53 (d, 
2H): 7.67 and 7.72 (AB. 4H) 


fi7 




ir 


L^n^ck;(ch3)3 

T 
o 


1 .44 (s, 9H): 1 .57 (m, 2H); 1 .79 
(m. 2H): 2.37 (m, 1H); 2.77 (m, 
2H); 4.07 (broad, 2H): 6.97 (m. 
1H); 7.08 (m, 1H); 8.12 (m. 1H), 
8.45-8.85 (broad, 1H) 


68 


O 




T 

o 


CDCI3+5 % CD3OD: 1 .42(S,9n), 
1 .50(m,2H);1 .71 (m,2H);2.34(m. 
lH);2.75(m,2H);7.60-7.70 (m, 
2H);7.90-8.05(m,4H);8.63(s,1 H) 


69 




1 




L,N^O-C(CH,)3 
T 

o 


1.34-144 (m. 9+2H); 1.61 (m. 
2H);2.29(m.1H): 2.67 (t.2H): 
3.91 (dt. 2H); 7.57-7.63 (m. 
2H): 7.67 (m. 1H);7.96 (dd. 1H); 
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EX 


Ri 


Ri$ + Ri7 


m.p. / 'H-NMR / "C-NMR 








8.12 

{d,1H);8.48(dd.1H);8.58(dd.1 H) 


70 


1 T 

H.C U^v^ 


0 


CDCI3 + 5 % CD3OD: 1 .39 (s. 
9H); 1.42 (m, 2H); 1 .62 (m, 2H); 
2^9 (m, 1H); 2.67 (m, 2H); 2.90 
(S, 6H); 3.93 (m, 2H): 7.16 (d. 
1H); 7.52-7.61 (m, 2H); 8.19 (d, 
1H); 8.48 (dd, 1H): 8.59 (d.lH) 


71 


1 o 

CH3 




(DMSO-de): 0.99 (m, 2H); 1.04 
(s, 6H); 1.13 (s, 9H);1.43(m, 
2H);1.56(t, 2H);1.83(s. 3H); 
2.15-2.23 (m, 1H); 2.24-2.27 
(m, 5H): 3.39 (t, 2H); 2.42-2.48 
(broad. 2H); 3.65 (d, 2H) 


72 


V 


L,N^/0-C(CH3), 

T 
0 


141.53, 133.45, 133.10, 
129.33, 128.00, 80.35, 32.06, 
28.74 (cis) 


73 




T 

0 


1o4.oy,l4l .0 1 1 loo. 100, lu, 
129,27,127.92,124.04. 
121.33. 80.71. 67.48, 51.98, 
33,31, 28.77.16.90 (trans) 


74 




CH, 
1 

T 


171.63, 155.41, 141.28. 
137.19, 130.31. 128.72, 80.20, 
67.48. 46.34. 32.05. 28.76, 
13.01 (cis) 


75 


XT 


CH3 

T 


172.36, 154.83, 141.31, 137.18, 
130.26, 129.75, 80.42. 51.87, 
33.38, 28.76, 17.04 (trans) 



wo 03/031397 



PCT/EP02/11140 



-56- 



EX 






m.p. / 'H-NMR / "C-NMR 


76 




On. 

T 

o 


-i-7i Tft l«^^4n 1^^R 26 136 08. 
135.90, 132.07. 130.47. 128.10, 
80.16. 67.48, 46.49. 31.95. 
28.76, 12.93 (cis) 


77 




O 


i 70 '^A 1 77 1 38 28 
136.11, 135.95,132.01. 
128.09, 80.39, 67.48, 51.98. 
33.17. 28.77, 17.08 (trans) 


78 




CH3 

T 


^ TO no i (^*^ AO 1 '^7 R7 

131.09. 126.31, 108.53, 80.22. 
67.48, 46.58, 31 .89, 28.78, 
13.07 (cis) 


79 


Br 


L,N.-0-C(CH^3 
T 


iTOft*^ -i^AJQ 108 49 80.43. 
67.48, 51.87, 33.16, 28.79, 
17.21 (trans) 


80 




L^N.^O-C(CH3)3 

T 

0 


1.45 (s, 9H), 1.55 (dq. 2H). 1.75 
(broad d, 2H), 2.32 (tt, 1H), 2.75 
(bt. 2H). 4.05 (broad d, 2H), 
8.58 (d,1H). 8.88 (d.1H) 


81 


CF, 




5 = 1.80-1.95 (m, 4H); 2.32- 
2.40 (m. 1H): 2.73-2.83 (m. 2H); 
3.22 (bd, 2H); 6.98 (t. 1H); 7.08 
(d. 1 H); 7.42 (dt. 1H); 7.71 (dd, 
1H):7.94(S, 1H): 8.48 (s, 2H) 


82 


"XT 




1.40-1-52(m. 2H); 1.68-1.76 (m. 
2 H);2.56(m. 1 H); 3.03(dt. 2 H); 
3.98 (dt. 2 H): 6.98 (d, 2H); 8.00 
(d. 2H): 8.1 7(s. 1H): 8.25(s. 2H) 



wo 03/031397 



PCT/EP02/11140 



-57- 



EX 




R18 + Rl7 


m.p. / 'H-NMR / "C-NMR 


83 


y 

CF3 




224-227" 


84 






(DMSO-ds): 1 -57 (dq. 2H). 1 .79 
(broad d,2H), 2.31 (tt.lH). 
2.51 (s. 3H). 2.66 (dt. 2H), 3.07 
(dt. 2H), 7.02 (t, 1H). 7.10 (d, 
1H),7.29(dd, 1H), 7.40 (dt, 
1H), 8.39 (s. 2H),8.49(s, 1H) 


85 




0 


(DMSO-ds): 1.43 (dq, 2H), 1.70 
(dd, 2H).2.20 (m, 1H), 2.40 (s, 
3H), 2,84 (t. 2H). 3.79 (m, 2H). 
4.05 (broad, 1H, NH), 6.90 (d, 
2H), 7.73 (d,2H). 8,20 (s. 1H). 
8.25 (s, 2H) 


86 




0 


189-1 92' 








87 




0 


81-83* 


88 


CF, 


0 


84-87* 
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-58- 



EX 



Ri 



Rl6 + Rl7 



m-p. / 'H-NMR / "C-NMR 



89 




158-161° 




90 




CF, 



91 





95-97' 



CF, 



1.73-1.86 (m,2 H); 1.94-2.08 
(m^H); 2.30-2.40 (m.lH); 
2.65-2.78{m,2H): 3.15-3.22 
(m^H):6.85(d,1H);7.31 (s. 1H); 
7.36{ci,1H);7.90 (s, 1H); 8.12 (d, 
1H); 8.43 (s,2H); 9.08 (d.lH) 



92 



F3O 




CF, 




(DMSO-d6):1-53-1.66 (m, 
2H);1 .89-1 .98(m,2H);2.50-2.62 
(m,1H);2.90-3.14{m,4H); 7.35- 
7.40(m,2H);7.62(m.1 H);7.96(d. 
1H);8.43(s,2H);8.58(s;1H) 



93 




CF, 



94 






(DMSO-de): 1 .55 (dq. 2H); 1 .72 
(dd, 2H); 2.04-2.13 (m, 1H); 
2.65 (dt, 2H); 3.15 (dt. 2H); 3.78 
(s, 3H); 6.95 (t, 1H); 7.05 (d. 
1H): 7.40 (m, 1H); 7.54 
(dd.1H):8.26(s.1H); 8.33 (s, 1H) 



(DMSO-de): 1.40(dq.2H); 
1.57(dd, 2H); 1.85-1.95 (m. 
1H); 2.55(dt, 2H); 3.12-3.22 
(m.2H): 6.81 (t,1 H):6.90(d.1H); 
7.32(m,1H); 7.43 (d. IH); 
8.02(S,1H):8.09(S.2H) ^ 



wo 03/031397 PCT/EP02/11140 

-59- 



EX 


Ri 


R16 + Rl7 


m.p. / 'H-NMR / "C-NMR \ 

— 1 


95 






(DMSOde): 1.57(dq, 2H); 1.80 
(dd, 2H); 2.23-2.34(ni,1H); 




1 




2.92(dt, 2 H): 






3.60(dt.2H);7.22(d.1H): 7.79 
(dd,1H): 8.03(d.1H): 8.33{s.3H) 


96 




XXX 


(DMSC5-de): 1 .52-1 .65(m,2H); 




1 


1 .73- 1.84(m, 2H); 2.10-2.22 
(m.1H):2.85(dt,2H); 3.42- 






CF, 


3.53 (m,2H); 7.30 (s,1H); 
7.32(d,lH); 7.87 (d, 1 H); 8.24 
(s. 1H); 8.29 (s, 2H) 


97 




FsC^ 


(DMSO-de): 1 .51 (dq, 2H), 1 .77 






(m,2H),2.29 (m, 1H), 2,74 (t. 






2H), 2.93 (m, 2H). 7.74 (d. 1H), 
7.82 (d, 1 H), 7.98 (s, 1H). 8.37 
(s, 2H), 8.46 (S, 1H). 


98 


V- 

CF3 


tjlH^ 


(DMSO-de): 1.62-1.75 (m, 2H); 
1.78-1.86 (m. 2H); 2.16-2.26 
(m,1H);2.75(dt,2H); 3.04- 
3.13 (m. 2H); 7.37 (dd, 1H); 
7.52 (d. 1H); 7.64 (dd, 1H); 7.88 
(d, lH);8.32(s, 1H): 8.38 (s. 
2H) 


99 






(DMSO-de): 1.51-1,80 (m, 4H), 
2.13 (m, 1H), 2.71 (m. 1H).3.12 
(d. 1H), 7.59 (d, 1H), 7.90 (d. 




CF, 




1H), 8.07 (s, 1H), 8.25 (s. 1H), 
8.30 (s, 2H). 



wo 03/031397 



PCT/EP02/11140 



-60- 



EX 




Rl6 + Rl7 


m.p. / 'H-NMR / "C-NMR 


100 






(DMSO-de): 1.42 (m, 2H), 1.76 
(m, 2H). 2.19-2.33 (m, 3H), 2.48 
(s, 3H), 3.40-3.50(m.2H), 7.47- 
7.55 (m.4H), 8.38(s.2H). 8.56 
(s. 2H) 


101 


CF. 




111-114° 


102 


'"XT 

CF, 


^0-C(CH3)3 


115-119*' 


103 




o 


163.8. 154.77, 138.30, 136.01. 
135.92. 132.04. 130.82, 
128.04, 80.85, 28.77, 24.39 


104 


CF, 


o 


141.46, 136.06, 133.38, 
133.04, 129.61, 128.03, 
124.09, 121.37, 80.98, 28.75, 

24.40 


105 


^Cl 


II 
o 


164.17. 154.79, 135,90, 
130.75, 126.26, 108.61, 80.89, 
28.78, 24.40 


106 


CF, 




(DMSO-de): 1.47 (dq. 2H); 1 .78 
(dd, 2H); 2.51-2.57(m, 1H); 
2.97 (dt, 2H); 3.67 (dt, 2H); 6.88 
(dd.lH); 8.22 (dd.1H);8.38 
(dd. 1H); 8.42 (s. 2H); 8.54 (s, 
1H) 



wo 03/031397 



PCT/EP02/11140 



-61 - 



EX 




Rl6 + Rl7 


till iLlKflB / ^^/^ MK/ID 

m.p. / H-NWlH / C-NWIH 


107 




F 




(DMSO-ds): 5=1.10-1 .20(m, 2H); 




"XT 




o 

Rt8 is phenyl 


1.32 (s, 9H); 1.59 (nn,2H); 2.42 
(broad,1H);2.98(m,2H); 3.70(m, 








2H); 6.95-7.06(m, SH); 7.16- 
7.21 (m, 2H); 7.75 (s. IH): 8.10 
(S.2H) 


108 




1 




131-135" 
















o 

Rib is methyl 





Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 

O Wherein Rib is hydrogen and Ri and Ris + Ri? are as defined in 

5 TABLE 2 (cx^mpounds of fornnula I, wherein m is 0, n is 0, and Ri is a group of fomnula VII) 
are obtained. If not otheiwise indicated in TABLE 2 'HNMR and '"C-NMR data are 
determined in CDCI3. 



10 

TABLE 2 



EX 


Ri 


R16 + Rir 


m.p. / 'H-NMR / "C-NMR 


109 


Br 


X) " 


5 = 0.98 (q, 2H); 1.42 (s. 9H): 
1.36-2.26 (m, 8H); 2.98 (t, 2H); 
4.52 (broad. 1H) 



wo 03/031397 
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-62- 



EX 


Ri 


R16 + Rl7 


m.p. / 'H-NMR / "C-NMR 


110 


a 




0.94 (dq, 2H), 1.33-1.49 (m. 
12H), 1.83 (broad d, 2H), 1.91 
(broad d. 2H), 2.14 (tt, 1H), 
2.95 (d, 2H), 7.28 (S.1H) 


111 


a 




0.92 (dq. 2H), 1.32-1.48 (m. 
12H), 1.65 (broad. 1H). 1.82 (d. 
2H), 1.88 (d, 2H). 2.09 (tt, 1H). 
2.93 (d.2H). 7.61 (s, 1H) 


112 


Br 




0.93 (dq, 2H), 1.35-1.50 (m, 
11H). 1.76-2.05 (m, 5H). 2.10 
(tt, 1H), 2.95 (d.2H),4.72 
(broad, 1H), 7.63 (s, 1H) 


113 


a 






0.94 (dq. 2H), 1.35-1.49 (m, 
12H), 1.78-1.93 (m. 4H). 2.11 
(tt. 1H). 2.94 (d. 2H),4.78 
(broad, 1H),7.65(s, 1H) 


114 


X 


r 




0.92(dq, 2H),1 .31-1 .46(m, 
12H), 1.83 (broad t,2H), 2.03- 
2.14 (m. 3H), 2.93 (d, 2H), 4.72 
(broad, 1H), 8.58 (d. 1H). 8.87 
(d. 1H) 


115 






0.90 (m. 2H);1.30 (m, 1H); 
1.38(S, 9H):1.42(s. 9H);1.75- 
2.20 (m, 7H); 2.98 (t, 2H); 
4.52(broad, 1H); 7.55 (d, 2H); 
7.92 (d, 2H); 8.30 (s, 1H) 


116 






Xj' " 


0.92 (q, 2H); 1.41 (s, 9H): 1.25- 
2.18 (m,8H); 2.35 (s, 3H): 2.70 
(s, 6H);2.98 (t, 2H): 4.50 
(broad, IH); 6.94 (s, 2H): 8.52 
(S.1H) 



wo 03/031397 
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-63- 



EX 




Rl6 + Rl7 


m.p. / 'H-NMR / "C-NMR 


117 


CF, 

6 






0.92 (q. 2H); 1.42 (s. 9H): 1.20- 
2.18 (m, 8H); 2.94 (t. 2H); 4,58 
(broad. 1H); 7.78 (t, 2H); 7.86 
(m.1H):8.41(s.1H);8.50 (dd, 1H) 


118 




? 

CF, 






0.95{m,2H);1 .20-2.30{m,aH); 
1.46 (s.9H);3.00(t^H);4.58 
(broad,1H); 8.06 (s. 1 H); 8.50 


119 


c 


!F, 




H 

j-^^^^^ ""CO-0-C(CH3)3 


1 .02(q.2H);1 .39(s,9H);1 .40-1 .46 
(m, 1H); 1.72-1.88 (m. 5H): 2.08 
(t,1H); 3.30 (broad.1 H); 4.48 (d. 
1H); 7.90 (s, 1H); 8.35 (s, 2H) 


120 




C 








1 .40 (s, 9H): 1 .40-1 .80 (m. 8H); 
2.25 (m, In); 3.55 (m. In;, / .wt 
(s, 1H); 8.36 (s. 2H) 


121 


OCH 


>3 

r 


X)' " 


1.00 (m, 2H); 1.30-2.00 (m, 7H); 
1 .42(s,9H);2.20(t,1 H); .98(t,2H); 
3.80 (s, 3H); 3.90 (s. 3H); 5.58 
(broad,1H):6.95(d.1 H): 7.14 
(dd, 1 H); 7.58 (d. 1 H): 8.50 (s, 
1H) 


122 




r 




0.98 (q, 2H); 1.41 (s, 9H); 1.36- 
2.20 (m. 8H): 2.98 (t, 2H); 4.55 
(broad, 1H): 7.30 and 8.10 (2d, 

4H); 8.13(s, 1H) 


123 


iT 


Br 






0.95(q,2H);1 .43(s,9H);1 .20- 
2.26(m,6H);2.95(t,2H):4.53 
(broad,1H);7.40-7.55 (m.2H): 
7.70 and 8.30 (2dd,2H);8.46 
(s,iH) 



wo 03/031397 
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-64- 



EX 


Ri 


Rl6 + Rl7 


m.p. / 'H-NMR / "C-NMR 


124 




X) " 


0.91 (q, 2H); 1.40 (s. 9H): 1.25- 
1.63 (m. 3H); 1.78-2.18 (m, 5H): 
2.96(t, 2H);4.58(broad.1H); 
7.50 and 7.98 (AB, 2H); 8.38 (s, 
1H) 


125 






H 

^^^^^^^^ ^COOC(CH,)3 


1 .42 (s. 9H): 1 .54-1 .78 (m, 8H); 
2.30 (m. 1H); 3.64 (m. 1H); 4.50 
(broad, 1H); 7.51 and 7.99 (AB. 
4H); 8.36 (broad, 1H) 


126 




J 




1.00 (m. 2H); 1.30-2.00 (m, 7H): 
1.42 (s. 9H); 2.20 (t, 1H); 2.98 
(t, 2H); 5.58 (broad. 1H); 7.40 
(t.1H); 7.70 (d, 1H); 8.22 (d, 1H) 


127 


I 


r 




0.98 (q. 2H); 1 .41 (s. 9H); 1 .55- 
2.22 (m, 8H); 2.85 (t. 2H); 4.54 
(broad. 1H); 7.42 (dd, 1H); 7.52 
(d. 1H);8.19(d, 1H) 


128 




r 




0.98 (q, 2H); 1 .40 (s. 9H); 1.25- 

2.25 (m. 8H); 2.98 (t. 2H); 4.70 
(broad. 1H); 7.13-7.24 (m, 2H); 

8.26 (dd, 1H): 8.58 (s, 1H) 


129 


a 






0.80-2.00 (m. 9H); 1 .42 (s, 9H); 
2.20 (t.1H); 2.98 (t,1H); 4.55 
(broad, 1H); 7.36-7.50 (m. 2H); 
8.20 (m. 2H) 


130 


6 






0.98 (q, 2H); 1 .43 (s, 9H); 1 .22- 
2.30 (m, 8H); 2.98 (t, 2H); 4.58 
(broad, IH); 7.30-7.58 (m. 3H) 



wo 03/031397 
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-65- 



EX 




Rl6 + Rl7 


m.p. / 'H-NMR / "ONMR 


131 








0.98(q,2H);1.41 (s. 9H); 1.35- 
2.20 (m,8H);2.98 (t, 2H): 4.52 
(broad. 1H); 7.60 (d,1H); 
7.70 (dd. 1H);8.10(d. 1H) 


132 




0 


( 




0.94 (q. 2H); 1.40 (s, 9H); 
1.25-1.41 (m. 2H): 1.70-1.96 
(m, on), 4i.lU ^i, in;, ^.y^ ^i. 
2H); 4.58 (broad, 1 H); 7.30 
(m, 1H); 7.96 (m, 1H);8.12 
(m, 1H); 8.39 (s, 1H) 


133 




c 




r 




0.91 (q,2H);1 .40(s,9H);1 .26-1 .70 
(m, 3H);1. 78-2.20 (m, 5H); 2.95 
(t,2H);4.52 (broad.lH); 7.54 (m. 
1 H); 7.86 (m, dr\], o.ou ts, i n; 


134 










0.98(q.2H):1 .42(s.9H);1. 38-2.30 
(m, 8H);2.96 (t.2H);4.54 (broad. 
1H); 7.60 (d, 1H); 8.08 (d. 1H) 


135 


< 




r 




(CDCb + 10 % DMSO-de) 0.98 
(q,2rl);1.42(s,9n;, i.iio-^.^o ^m. 
8H); 2.95 (d, 2H): 5.10 (broad, 
1H);7.60(s. 1H); 8.24 (s. 1H) 






c 


} 

F 


r 




0.58-1.04 (m,2H); 1.42 (s.9H); 
1.30-1.96 (m,7H); 2.16{nn,1H); 
2.98(t,2H);4.58(broad. 1H); 
7.48 (dd.lH); 7.82 (dd,1H); 
8.65 (s.lH) 


137 


a 






0.92 (q, 2H); 1.42 (s. 9H); 1.20- 
1.54 (m. 2H); 1.70-2.20 (m, 6H); 
2.90 (d. 2H); 7.42 (s, 2H) 



wo 03rt>31397 PCT/EP02/11140 

-66- 



EX 




Rl6 + Rl7 


m-p. / ^H-NMR / "C-NMR 


138 


NC 

e 


r 




0.90 (m, 2H); 1.20-2.30 (m, SH); 
1 .46 (s, 9H); 2.98 (t. 2H); 4.58 
(broad, 1H); 7.75-7.82 (m. 3H); 
8.41 (m. 1H) 


139 






0.94 (q,2H);1 .42(s.9H):1.20- 
1 .45{m,1 H):1 .60-2.20(m,7H): 
2.95 {t,2H);4.58(broad,1H); 
8.23 and 8.38(AB,4H).8.60(s, 

1H) 


140 




CH, 




(m, 2H); 1.30-2.00 (m, 7H); 1.42 
(s, 9H); 2.20 (t, 1H); 2.40 (s. 
3H); 2.60 (s, 3H); 2.98 (t. 2H); 
5.58 (broad, IH); 7.40 (t, 1H); 
7.70 (d. 1H); 8.22 (d, IH) 


141 




y 




0.94 (q, 2H): 1.41 (s, 9H); 1.24- 
1.70 (m. 2H); 1.80-2.20 (m, 6H); 
2.98 (q, 2H); 4.58 (broad. IH); 
7.75 (d. IH); 8.22 (dd, IH); 8.46 
(d, 1H);8.54(s, IH) 


142 


o 






0.93 (q. 2H); 1.40 (s. 9H); 1.32- 
1.58 (m, 2H); 1.78-2.20 (m, 6H): 
2.92 (d, 2H); 7.04 and 7.62 
(AB, 2H); 7.34-7.56 (m, 5H) 


143 






0.95(m,4H); 1.30-2.20 (m, 10H); 
1 .42(s, 9H); 2.70 (t, 2H): 2.98 (t. 
2H); 4.56 (broad. IH); 7.30 (d, 
2H); 7.90 (d.2H); 8.18 (s.lH) 



wo 03/031397 



PCT/EP02/11140 



-67- 



EX 






m.p. / 'H-NMR / "C-NMR 


144 






0.90 (m. 2H); 1 .20-2.20 (m, 
8H);1.48 (s. 9H); 2.98 (t, 
2H); 3.90 (s, 3H); 4.55 
(broad, 1 H); 6.99 (d. 2H); 
8.00 (d.2H); 8.20 (s, 1H) 


145 


o 




H 

^^^^^^^^ ^00-0-0(083)3 


CDCI3 + 5 % DMSO-detl .43 
(S.9H), 1.54-1.73(m,4H); 
2.32(m.1 H); 2.52-2.64 (m.4H); 
3.76(m,1H); 5.32 (bd, 1H); 
7.72-7.78(m, 2H); 7.84-7.88 (m, 
1 H); 8.45-8.50 (m,1H) 


146 


6 






CDCI3 + 5 % CD3OD: 1 .06 (m. 
2H); 1.40 (s, 9H): 1 .43 (m, 2H); 
1 .84 (m, 2H); 2.03 (m. 2H); 2.08 
(m. 1H): 3.30 (broad, 1H); 7.71- 
7.77 (m, 2H): 7.82-7.87 (m, 1H); 
8.46-8.51 (m. 1H) 


147 


CI 


r 


H 

r^^'^N^'^""COO-0(CH3)3 


CDCI3 + 5 % DMSO-de: 1 .42 (s, 
9H); 1.55 (m. 2H); 1.60-1.80 (m. 
6H): 2.38 (m, 1 H); 2.50 (m, 2H); 
3.75 (m.lH); 5.30(bd, 1H); 
7.70 (s, 1H): 8.30 (s. 1H) 


148 


CI 


r 




CDCI3 + 5 % CD3OD: 1.08 (m, 
2H); 1.42 (s. 9H); 1.47 (m. 2H); 
1 .88 (m, 2H): 2.03 (m. 2H); 2.12 
(m, 1H); 2.31 (broad. 1H); 7.59 
(s. 1H): 8.31 (S.1H) 



wo 03/031397 



PCT/EP02/11140 



-68- 



EX 


Ri 


Rl6 + Rl7 


m.p./'H-NMR/"C-NMR 


149 


c 






H 


CDCI3 + 5 % DMSO-de: 1 .45 (s, 
9H); 1.50 (m, 2H); 1.55-1.75 (m, 
4H); 2.32 (m, 1H); 2.58 (m. 2H); 
3.77 (m.lH); 5.33 (bd, IH); 
7.61 (d, IH): 8.13(d. IH) 


150 






H 

|-^^-"''^""C0-0-C{CH3), 


CDCIa + 5 % CD3OD: 1 .08 (m. 
2H); 1 .40 (s. 9H); 1 .44 (m, 2H); 
1.86 (m, 2H): 2.02 (m. 2H); 2.10 
(m.lH); 3.28 (m. IH); 7.55 (d. 
IH); 8.11 (m, IH) 


151 


CI 


r 


H 

C"^^^ ^CO-0-C(CH3)3 


CDCI3+5 % DMSO-d6:1 .40(s, 
9H); 1.50-1.78 (m, 6H); 2.32 (m, 
1H);2.54 (m, 2H); 3.73 (m, IH); 
5.22 (bd.1H);7.60(s,1H): 7.90 
(s. IH) 


152 




r 




CDCW4-5 % Cp3OD:1.08(m. 2 
H);1.40(s,9H):1.47(m, 2H): 1.85 
(m,2H);2.04(m,1H); 3.29 
(broad. IH): 7.56 (t, IH); 7.87 
(d. IH) 


153 


( 






H 


CDCI3 + 5 % DMSO-de: 1 .42 (s, 
9H); 1.70-1.80 (m, 8H); 2.30 (m, 
IH); 2.40 (s, 3H); 2.56 (s. 3H); 
3.77 (m, IH), 5.25 (Da, in;, 
7.24(s, 1H);7.98(s. IH) 


154 


1 

J- 


CH. 


1 * 


H 


CDCIs + 5 % CD3OD: 1 .05 (m. 
2H): 1.38 (s. 9H); 1.42 (m, 2H): 
1.80 (m, 2H); 1.97 (m, 2H); 2.07 
(m, IH); 2.35 (s, 3H): 2.50 (s, 
3H); 3.25 (broad, IH); 7.22 (s, 
1H);7.95(s, IH) 



wo 03/031397 



PCT/EP02/11140 



-69- 



EX 




Rl6 + Rl7 


m.p. / 'H-NMR / "C-NMR 


155 




H 

^^J^^^^^ '^CO-O-CCCH,), 


CDCl3+5% DMSO-d6:1..44 (s. 
9H); 1 .54(m,2H);1 .62-1 .79(m, 
4H); 2.33-2.44(m,5H);3.77 
(broacl.1H);5.28(bd, IH); 7.41 
(t, 1H):7.71 (dd. IH); 8.20 (dd, 
IH) 


156 




H 


CIDCl3+5%CD30D: 1.08(m. 2H); 
1.40(s,9H);1.44(m,2H); 1.86 (m. 






2H); 2.01 (m. 2H); 2.12 (m, IH); 
3.28 (broad, IH); 7.38 (t. IH); 
7.68 (dd, IH); 8.18 (dd, IH) 


157 


rV 

CI 


H 


CDCI3 + 5 % DMSO-de: 1 -42 (s, 
9H); 1 .55 (m. 2H); 1 .60-1 .77 (m, 
4H); 2.35 (m, 2H); 3.76 (m, IH); 
5.24 (m. IH); 7.43 (d, IH); 7.50 
(dd, IH); 8.24 (d,1H) 


158 




H 


CDCI3 + 5 % CD3OD: 1.08 (m. 
2H); 1.41 (m, 9H); 1.46 (m. 2H); 






1 .88 (m, 2H); 2.03 (m, 2H); 2.13 




Cl 




(m, IH); 3.28 (broad, IH); 7.39 
(d,1H);7.48(dd,1H); 8.20 (d. 1H) 


159 


Br 

a 


A^ 


1.09 (dq, 2H), 1.41 (s, 9H), 1.52 
(dq, 2H). 1.92 (broad d, 2H), 
2.05 (broad, d. 2H). 2.15 (tt, 
IH), 3.32 (broad, IH) 
trsins isomer 


160 


Br 

Cl 




(CDCl3+5% DMSO-de): 23.814, 
28.811, 29.586. 29.944, 
44.056, 45.056, 79.296, 
108.900, 125.462, 155.603, 
175.574 



wo 03/031397 



PCT/EP02/11140 



-70- 



EX 


Ri 


Rl6 + Rl7 


m.p. / "H-NMR / "C-NIWR 


161 




|^'^^"N^^C0-0-C(CH3)3 


223-225° 


162 


■Ay 


f^y^ ^C0-0-C(CH,)3 


(DMSO-de): 8.30 (s, 2H), 8.15 
(s, 2H), 8.07 (d, J = 7.82.16 
(br.s, 1H), Hz.1H),7.92(d,J = 
7.8 Hz, 1H), 7.68 (t.J=7.8Hz, 
1H), 1.35-1 .73(m,8H),1.35(s, 
9H) 


163 




^^^^^^^^ 


DMSO-de: 0.77 (m. 2H); 1 .08 
(m, 2H); 1.10 (m, 1H); 1.32 (s, 
9H); 1 .62 (m. 2H): 1 .72 (m. 2H): 
2.20 (m. 1H); 2.70 (t. 2H): 6.71 
(t,1H); 7.91 (d. 1H); 8.07 (dd, 
1H);8.22 (d. 1H); 12.65 (bs, 1H) 


164 






0.94 (m. 2H); 1.32-1.50 (m. 3H); 
1.43 (s, 9H); 1.83 (m, 2H): 1.91 
(m, 2H): 2.1 4(m, IH); 2.97 (t, 
2H); 4.54 (broad, IH); 6.95 (m, 
1H); 7.06 (m, m, IH); 8.1 1 (m, 
1H); 8.68 (bs. IH) 


165 






1.04 (m, 2H); 1.32-1.50 (m, 3H); 
1.42 (s, 9H); 1 .82 (m. 2H); 1.89 
(m, 2H); 2.16 (m, IH); 2.68 (s, 
3H); 2.96 (t. 2H); 4.55 (broad, 
IH); 7.33 (t, IH); 7.64 (dd, IH); 
8.13 (dd. IH); 8.77 (bs, IN) 



wo 03/031397 



PCT/EP02/11140 



-71 - 



EX 




R16 + Rl7 


m.p. / 'H-NMR / ^^C-NWIR 


166 


'XT' 


XJ " 


0.92 (m, 2H); 1 .32-1 .50 (m. 3H); 
1 .43 (s, 9H);1 .82 (m, 2H); 1.84 
(m, 2H). 2.12 (m.1H): 2.96 (t. 
2H); 4.55 (bfxjad, 1H); 7.70 (t, 
1H); 7.89(d, 1H);8.28(s.1H); 
8.31 (s. 1H); 8.63{bs,1H) 


167 






0.88(m.2H):1 .25-1 .48(m.3H): 
1 .43(s,9H);1 .81(m,4H); 2.10 (m. 
1H);2.92(t,2H);4.70(t. 1H); 7.57- 
7.69(m,3H);7.92(d, 1H); 7.96 (s. 
2H); 8.01 (d, 1H); 8.63 (s. 1H) 


168 




^^^^^^^^^ 


0.83 (m, 2H); 1.22 (m, 2H): 1.28 
(m. 1H): 1.42 (s. 9H);1.72 (m, 
4H); 2.08 (m, 1H); 2.90 (t, 2H); 
4.49(broad,1 H);7.58-7.69(m, 
3H);7.98(d,1H):8.13(d,1H): 8.52 
(dd.1H);8.59(d,1H);9.03 bs, 1H) 


169 


CH, '^Ssi^ 


^^^^^^^^ 


0.83 (m, 2H): 1.17-1.36 (m. 3H); 
1 .46 (s, ?H); 1 .74 (t, 4H); 2.10 
(m, 1H); 2.80-3.00 (m, 2H); 2.94 
(s, 6H); 4.52 (broad, 1H); 7.23 
(d, 1H); 7.53-7.64 (m, 2H); 8.27 
(d, 1H); 8.50 (dd,1H); 8.61 (d. 
1H);9.15bs. 1H) 


170 


"XT 


0 CH(CH3), 


165-169" 


171 






90-94" 



wo 03/031397 PCT/EP02/11140 



-72- 


EX 


Ri 




m.p. / 'H-NMR / "C-NMR 


172 


^^^^^^^^^^^^^^ 


r 


pMSO-d6):8.07 (t, J = 1.9 Hz. 
1H), 7.86 (d, J = 1.9 Hz, 2H), 
3.70 (br.s, 1H). 2.64 (s, 3H), 
2 20 ftt J = 3 3 + 8.6 Hz, 1H), 
1 .23-1 .64 (m, 8 H), 1 .38 (s. 9H) 


173 


■Ay 




(DMSO-ds): 12.16 (s, 1H), 8.37 
(s, 2H), 8.20 - 8.25 (m. 37.99 - 
8.03 (m, 1H),7.81 (t, J = 7.9 
l-ir 1 H^ 3 69 Air s 1 H). 2.63 (s, - 
3H), 2.19 (tt. J = 3.4 + 12 Hz, 
1 H). 1 .77 - 1 .85 (m. 2H), 1 .21 - 
1.63 (m. 6H), 1.37(s. 9H) 


174 


V 

<=F3 


^CCMD-C(CH3)3 


(DMSO-d6):8.22(s,2H),8.1 5(s, 
1 n\ /IS — s 70 ^br m 1 H). 
2.60 (s, 3H). 1.69-1.84 (m, 
3H), 1.36 (s, 9H), 1.12-1.57 
(m. 6H) 


175 


V 




(DMSO-de): 2 rotamers, 

eolor'toH Qinn^it^'i 2 4>7 fbr.S. 
1H), 8.59 (s, 1H), 8.42 (s. 2H), 
4.12 + 3.66 (2 X m, 1H), 2.79 + 
2.62 (2 X s. 3H) 


176 


y 




(DMSO-de): 2 rotamers, 
selected signals: 1 2.41 (br.s, 
1H). 8.59 (s. 1H). 8.42 (s, 2H), 
4.1&-4.19 (m, 1H), 2.74 + 2.61 
(2 X s. 3H) 


177 


"XT 

CF3 




12.47 (s, 1H), 8.60 (s. 1H). 8.43 
(s, 2H), 3.57 (br.s, 1H), 2.96 
(br.s. 2H), 2.19 (It, J = 3.4 + 1 2 
Hz, 1H), 1.18 -1.82 (m, 10 H). 
1 .37(s,9H).0.80 (t, J = 7 Hz, 3H) 



wo 03/031397 



PCT/EP02/11140 



-73- 



EX 




R18 + Rl7 . 


m.p. / 'H-NMR / "C-NMR 


178 

- 


"XT 

T 


J ' 


(DMSO-de): 12.47 (S.1H), 
8.59(s. 1H), 8.42 (s. 2H). 5.68- 
5.78 (m, 1 H).5.09(d,J =17.7Hz. 
1H), 5.04 (d,J= 9 HZ, 1H), 3.68 
(br.s, 3H). 2.17(tt.J = 3.2 + 9 
Hz, 1H), 1.16 -1.67 (m. 8H). 
1.37 (s, 9H) 


179 


"XT 




198-204'' 


180 


"XT 

CF3 




136-140° 


181 


"XT 

CF3 . 


XX°TT> 

cis/trans ca. 1.4/1 


(DMSOde): E/Z stereoisomers, 
selected signals: 12.5 (br.s, 
1H),8.59(s, 1H),8.41 (s. 2H). 
4.81 + 4.51 (br.s + m, 1 H) 


182 


"17 




230-238° 


183 


"Xp" 




220-230° 


184 


"xp" 

CP3 


,cA5 


173-175" 



wo 03/031397 



PCT/EP02/11140 



-74- 



EX 




Ris + Ri7 


m.p. / 'H-NMR / "C-NMR 


185 


"XT 


C(CH3)3 

JO-"-- 


(DMSO-ds): 1.54 (s. 9H). 1.55- 
1.77 (m.4H). 2.10(dd.2H). 
2.31 (dd, 2H), 2.57 (tt, 1H), 3.19 
(tl. 1H), 8.68 (s, 2H), 8.85 (s, 1) 



Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 

O wherein Ria is hydrogen and Ri and Rie + R17 are as defined in 

TABLE 3 (compounds of fomnula I, wherein m is 0, n is 0, and Ri is a group of formula VII) 
are obtained. If not othenvise indicated in TABLE 3 ''C-NMR and 'HNMR data are 
determined in CDCI3. 



TABLE 3 



EX 


Ri 


R16 + Rl7 


m.p./'HNMR/'^C-NMR 


186 








(DMSO-de): 5 = 0.80-0.95 (m, 
3H);0.95-1.40 {m,10H); 1.50- 










1.75 (m. 8H): 7.62/7.82 (AB, 
4H) 


187 








322-333" 


188 








98-100"/ (DMSO-de): 1.38/1.40 








^^Ss^NH-CO-O-CHCHa), 


(s. 9H),1 .60-2.1 0(m,12H);3.41- 








3.57 (m, lH);6.68/6.80 (bd. 










lH);8.36/8.40 
(s,2H);8.48/8,50(s,1H) 



wo 03/031397 



PCT/EP02/11140 



-75- 



EX 


^1 


Rl6 + Rl7 


m.p./'HNMR/"C-NMR 


189 


a 




1.47 (s, 9H); 1.51-2.13 (m, 
12H); 3.72 (m.lH): 4.81 (d. 
1H);7.60(s. 1H); 8.30 (s. 1H) 


190 


CI Br 




132-1 33** 


191 


1 

CFa 


L LJL 'a. , ^^^^ ^^J^t 1 \ 


2 rotamers, selected signals: 
8.55(s,2H),8.35+8.32(2x br, 
S,1 H),8.1 6(3,1 H).3.87+3.83 
(2xs,1H), 3.05+3.00(2X8, 3H); 
2.40+2.32{2xs,2H), 1 .47(s. 9H) 


192 






(DMSO-de): 173.12, 170.12, 
150.43, 136-52, 135.24, 133.86, 
131.29, 130.04, 129.79, 129.19, 
128.87, 128.47. 125.10, 122.94. 
117.86, 115.85, 60.09, 47.76, 
32.80, 31.60, 26.06 


193 






(DMSO-de): 170.59. 150.93, 
136.92, 135.02, 134.99, .130.44, 
130.20, 129.63, 126.47, 125.56, 

A -to OA 1 i ft 1 A ftfl ftp AR PO 

33.27, 32.02, 26.55 


194 


'XT 




(CDCIs/DMSO-ds): 173.42. 
170.56, 151.37. 142.90, 134.67, 
132.89,132.61,130.16, 129.31, 
128.97. 128.51, 126.99, 119.30. 
1 1 6.91 , 61 .47. 48.66, 33.60, 
32.09. 26.78 



wo 03/031397 



PCT/EP02/11140 



-76- 



ClA 




R16 + Rl7 


m.p. / 'HNMR / "C-NMR 


195 




0 


{CDCI3/ DMSO-ds): 173.72, 
170.83, 152.28, 143.07. 136.26. 




1 




132.79, 132.52. 130.78. 130.13. 
128.95. 127.04. 122.48. 121.83. 
120.56. 61.41. 48.74, 33.65, 
32.13.26.82 


196 






173.14. 167.61. 149.63. 142.55. 
133.06, 132.70, 132.46, 132.37, 






129.13, 127.26, 124.99, 124.20, 




I 




123.54, 60.42, 48.87. 40.38. 
33.78, 32.27. 27.00 


197 


'"XT 

T 

CF, 




171.33, 141.88. 133.33, 133.06. 
129.38, 127.69. 123.86, 62.30, 
33.47. 31 .79, 26.45 


198 






203.85. 171.03. 150.68. 141.52, 
133.44, 133.17, 129.45, 128.13, 




1 

CF, 




127.90, 119.82. 118.09, 61.87, 
48.42, 33.89, 32.13, 31.92, 

26.61 


199 


CF, 




170.40, 154.09. 140.96, 138.32, 
134.78. 133.31, 133.04, 132.76, 
132.48, 129.06. 129.03, 127.61. 
125.55, 123.38, 121.20, 117.12, 
115.07, 112.97, 101.03, 55.60, 
48.45, 33.07, 32.28, 26.09 


200 


CF3 




170.68, 155.72, 141.43, 136.12, 
135.92, 133.49. 133.21, 132.93, 
129.47, 127.98. 123.81, 121.63, 
118.99, 118.97, 117.80, 116.45, 
116.42, 109.19. 60.26, 48.41, 



wo 03/031397 



PCT/EP02/11140 



-77- 



EX 


Ri 


R16+R17 


m.p./'HNMR/"C-NMR 








33.75, 32.02. 26.87 


201 


c 










0 


95-98" 


202 


c 


5 






^-^^CO-OC(CH3)3 


170.44. 132.95. 132.68. 132.41, 
132.13, 127.36. 126.23. 125.66. 
124.07, 121.89. 119.71,-81.09. 
62.52, 61.35, 50.29, 33.16, 
28.43, 27.16 


203 


< 




r 






8.53 (s, 2H), 8.11 (S,2H). 5.25 
(m, 1H), 3.56 (s, 2H), 3.13 (bd, 
2H). 2.98 (bs. 1H), 2.88 (bs, 
1H). 2.67 (bs,2H). 2.21 (s,1H), 
2.02 (m,2H). 1.83 (m, 2H). 
1.78-1.58 {m,10H), 1.40 (m, 2H) 


204 




r 

CF, 


1 






173.01. 171.44, 142.73. 133.31. 
133.03, 132.76, 132.49. 129.07. 
129.05. 127.18, 127.15. 127.12, 
126.11. 123.93, 121.76. 119.59, 
54.84. 49.82. 48.82. 45.09, 
33.42, 32.25, 30.38, 27.01, 
26.24 


205 




CF, 


r 




173.15. 142.63, 132.91, 132.56, 
132.22, 128.98, 127.10, 124.14, 
121.42, 53.68, 49.63, 48.88, 
33,08, 32.61 , 32.28. 28.89, 
26.96, 26.25, 19.02 



wo 03/031397 



PCT/EP02/11140 



78 



EX 



206 




Ri6 + Ri7 



m.p./'HNMR/'''C-NMR 




172.71.171.25,141.71,136.26. 
134.33. 127.18. 127.11. 53.92. 
I 49.49. 49.15. 39.74, 36.96, 
33.50, 33.18. 32.72, 32.32. 
32.1 1 , 26.99, 26.20, 25.34 



207 



CI 



a 




208 




209 



210 



172.45. 171.36, 138.44, 135.99, 
135.85, 132.09, 130.50, 128.07, 
53.80, 49.61, 49.18, 39.74, 
36.89. 33.83. 33.24, 33.19. 
32.08. 27.01 . 26.32. 25.34 




173.15. 171.18, 141 .69, 133.40. 

133.12. 132.85. 129.35, 127.82. 

123.82. 121.64. 54.00. 49.41. 
1 49.25, 39.67. 37.02, 33.53, 
I 33.21, 33.14. 32.26. 32.04. 

26.92, 26.13,25.29 




1X> 

OH 



172.78, 172.45, 142.56, 133.41, 
1 133.07. 132.72, 132.38, 129.10, 

127.25. 124.18. 121.46, 80.19, 
I 53.66, 49.62, 48.74, 42.62. 

33.21, 33.08. 32.37. 32.26. 

30.05. 27.02. 26.21, 24.28, 

24.18 



172.78. 171.30. 141.74. 133.38. 
133.10. 129.37, 127.78, 123.83. 
54.12, 49.46, 49.24. 41.21, 
35.46, 33.82, 33.54, 33.23, 
32.29, 32.01, 26.92, 26.54. 
26.49, 26.12 



wo 03/031397 



PCT/EP02/11140 



-79- 



EX 




Rib + Ri7 


m.p. / 'hNMR / ''C-NMR 


2t1 


CF, 




173.83, 171.03, 141.51, 133.77, 
133.42. 133.08, 132.73, 129.39, 
127.91. 126.77, 124.06, 121.34. 
118.82. 54.21, 49.48. 49.22, 
41.58.37.19.35.15,35.08, 33.48, 
33.13, 32.19. 31 .93, 28.533, 
26.89, 26.51, 26.44, 26.07 






CO-0-CH(CH3)2 
/ 


171.16, 155.61, 141.55, 133.42, 
133.14. 129.39, 127.87, 123.81, 
69.31. 49.48. 33.34. 32.03, 
26.60, 22.61 


213 




C0-0-C(CH3)3 
/ 


130.45, 130.21, 129.74. 129.65, 
80.35, 49.41. 32.09, 28.86 mix 


214 


XT 


CO-0-C(CH3)3 

H 


171.46. 155.14. 138.41, 135.99, 
135.85. 132.10. 130.49. 128.07. 
80.40, 49.65, 33.28, 32.01, 
28.86, 26.67 


215 


T 

CI 


^CO-0-C(CH3)3 


171.26. 155.28, 141.51, 136.30, 
134.42, 127.21, 127.04, 80.69, 
49.49, 33.21. 32.08. 28.86. 
26.58 


216 


"XT 

CF, 


CO-0-C(GH3)3 
Diaslereoisomeric mixture 


Diastereoisomeric mixture of 
compounds of Example 217 
and Example 218 



wo 03/031397 


-80- 


PCT/EP02/11140 


EX 




R16 + Rl7 


m-p./'MNMR/'^^C-NMR 


217 


T 


00-0-0(083)3 
Pure isomer 


170.84, 154,71, 141.06. 133.27, 
132.99, 132.99, 132.72, 132.44, 
129.03, 129.00. 127.54, 127.52, 
123.39. 121.22. 80.07, 49.04, 
32.83. 31 .66. 28.45, 26.15 


218 




^C0-0-C(CH3)3 

H 

Pure isomer 


173.68. 155.62, 141.76, 133.75. 
133.41, 133.07, 132.72, 129.26, 
127.89, 124.09, 121.37, 80.23, 
61 .00, 44.81 . 34.22. 33.21 . 
28.93, 28.89, 26.82 


219 




MCO-0-C(CH3)3 


173.79, 155.30, 80.49, 45.50, 
44.28, 37.87, 30.93, 30.63, 
28.90. 28.83, 27.82, 13.83 


220 


V 

CF3 


CO-0-(CHj)3-CH3 


171.37, 156.23. 141.64, 133.68, 
133.41, 133.13, 132.85, 129.34. 
127.83, 123.81, 121.64. 65.96. 
51.73. 49.44. 33.21,32.11, 
31.48. 26.61, 19.53. 14.03 


221 


V 

CF3 


CO-0-CH2-CH(CH3)2 


171.50. 156.20. 141.72. 133.68. 
133.40. 133.13, 132.85, 129.33, 
127.79, 123.82, 121.65, 119.47, 
72.28, 49.47, 33.23, 32.12, 
28.41,26.62, 19.41 


222 






171 10 156.11.141.55,133.71, 
133.44, 133.16, 132.88, 129.41, 
127.88. 123.81. 121.63, 75.56. 
49.40, 33.25, 32.12, 31.88, 
26.87, 26.63 
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EX 


Ri 


R16 + f^17 


m.p-/'HNMR/'^ONMR 


223 


V 




171.26, 155.81, 141.52. 133.76, 
133.41. 133.07. 132.72. 129.40, 
127.87, 124.06, 121.35, 118.63. 
51.20, 49.41. 33.29. 32.08. 

OR fin 9*^ Q6 


224 


V 




173.17, 157.69, 142.62. 133.03. 
132.69, 129.06. 127.21, 124.20. 
121.48, 53.07, 51.98, 49.66, 
34.01 . 33.20, 33.12, 32.49, 


225 




^^CO-0-C(CH3)3 


171.86, 171.29, 155.31. 155.12, 
141.65. 133.43, 133.08, 129.35. 
127.93. 124.07, 121.35, 80,49. 




T 


Diastereoisomeric mixture 


80.21 , 47.63. 47.30. 28.87, 
26.44. 19.90, 19.43 


226 




K,--CO-0-C(CH3)3 


155.48, 132.98, 132.64, 132.30. 
131.96, 127.76, 127.13, 125.79, 
124.41, 121.70. 118.98. 79.63, 




T 


Pure isomer of unknown 
stereochemistry 


48.08. 45.69, 44.59. 40.33, 
40.12, 32.82. 32.70, 30.55, 
30.40, 28.88, 20.16 


227 




^^COO-C(CH3)3 


171.68, 171.14, 155.27. 155.10. 
141.23, 137.28, 130.35, 130.26, 
129.78. 129.73, 80.38, 80.10, 
47.58, 47.24, 28.89, 26.44. 
19.94. 19.47 mix 


228 




^^C0-O-C(CH3)a 


171.78, 171.30. 136.09. 136.04. 
131.99. 131.91, 128.12, 80.34, 
80.03, 47.73. 47.38, 28.89. 
26.38,19.46 
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EX 


Ri 


Rl6 + Rl7 


m.p./'HNMR/'^C-NWlR 


229 


Pr 

CI Br 




172.12, 171.64. 155.11, 131.24, 
108 50 80 42 80.13, 50B.94. 
47.81, 47.43, 30.43, 28.90, 
26.49, 19.95, 19.49 


230 


V 

CFa 


CO-O-CCCHg), 


171.96. 153.20, 141,06. 133.03, 
132 69 128 99 127.59. 80.04, 
36-97. 28.45 


231 


XX 


C0-0-C(CH3)s 


174.00, 153.35, 139.11, 135.50, 
135.37. 131.59. 130.46, 127.77, 
79.63, 40.66. 40.45, 40.24, 
40.04, 36.49, 32.90, 28.81 


232 


CI Br 


C0-O-C(CH3)3 


172.19, 153.03, 137.04, 130.71, 
125.99, 108.01. 79.83, 36.68, 
32.67, 28.48 


233 




^co-o<KCH3)3 


170,84, 155.33, 141.38, 138.52. 
133.61, 133.26, 132.92, 132.57, 
129.61, 129.42, 127.87, 126.98. 
124.13, 121. 41, 118.69. 80.37, 
50.56. 49.24. 48.24, 35.17, 
31.36. 31.05, 28.66 


234 




^CO-O-CCCHJa 


171.09, 154.50. 138,81, 138.36. 
136.07, 135.96, 132.06, 130.53, 
129.88, 128.35, 128.07. 127.09. 
126.94, 79.87, 50.88, 48.44, 
47.60.36.29,31.26, 30.97, 28.61 


235 


CI Br 


CO-0-C(CH3)3 

^^^^^^^^^^^ ^ 


171.49, 154.44, 138.78, 138.65, 
137.68, 131.04, 129.90, 129.38, 
127.09, 126.90, 126.33, 108.55, 
79.87, 50.95, 48.37, 47.51, 
36.45, 31 .20, 30.82, 28.61 
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EX 


Ri 


Rl6 + Rl7 


m.p./'HNlVJR/'^C-NMR 


236 




^COO-C{CH3)3 


173.58, 171.44, 155.56, 155.21. 




U 


r/' 


138.38, 136.03, 136.00, 135.85, 
132.09, 131.85, 130.47, 128.11. 
128.08, 80.54, 80.23, 49.60, 
44.82, 33.17, 32.01 , 28.89. 
28.86, 26.83 


237 


? 

/—\ 

CI Br 


^C0-O-C(CH3)3 


171.57, 155.09, 50.39, 49.69, 
33.15, 32.01,28.09 


238 


T 
1 


COO-C(CHg)3 


173.55, 155.37. 142.08, 133.28, 
132.94, 129.23, 127.63, 124.13, 
121.42, 80.83, 45.58, 44.58, 
37.76, 30.86, 30.55, 29.39, 
28.87,27.50, 13.73 


239 




(j;oo-c(CH3)3 


172.84, 154.11, 138.23, 136.07, 








135.96, 131.90, 131.82, 130.46, 






128.07, 80.03, 46.23, 44.69, 
39.57, 31.81, 29.31, 28.88. 
28.84, 20.37 


240 


CI 


<j;0-O-C(CH3)a 


173.14, 154.11. 137.49, 131.08. 




•PC 


126.35, 108.46, 80.83, 46.20. 
44.66. 39.61. 31.90, 31.74, 




a Br 




29-34, 28.83, 28.86, 20.41 



Analogously to melhodis as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 




wherein Ri. Rie + Ri7 are as defined in TABLE 4 and Rib is 



5 hydrogen or is as defined in TABLE 4 (compounds of fonnula I, wherein m is 0. n is 1 , and 
Ri is a group of fonnula VII) are obtained. If not othenAAise indicated in TABLE 4, 



wo 03/031397 PCT/EP02/11140 
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characterisation data is ^HNMR data, and ^'C-NMR and 'HNMR data are determined in 
CDCI3. 

TABLE 4 



EX 


Ri 


R18+ R17/ R18 


m.p7'H-NMR/"C-NMR 


241 




r 








c 


O^NH, 

V 


(DMSO-de): 6 = 1.25 (dq, 2H): 
1.59 (d,2H);1.70{m, 1H); 1.97 
(d, 2H); 2.66 (t, 2H); 3.12 (d, 
2H);7.30(s, 1H); 7.35(d. 1H): 
7.62(s. 1H):7.73(d,1H); 8.19 
(s,1H);8.27(s,1H);8.29 (s, 2H). 


242 


=> 


CI 


r 

Br 




CO-0-C(CH3)3 

i 


170.39, 170.31. 155.44, 
154.43, 131.45, 126.22. 
108.68, 79.91, 79.80, 47.36, 
45.93, 45.86. 45.67. 44.61. 
42.52, 36.84, 36.46, 32.10, 
31.95, 31.25, 30.90, 30.08. 
29.29, 29.17, 28.92, 27.53, 
20.44, 14.02 


243 


I 


c 










^CO-OC(CH3)3 


(DMSO-de): 0.92 (m,2H); 
1.35 (S.9H); 1.42 (m,2H); 
1.74(m,1H);2.10(d. 2H): 
2.54-2.70 (m,2H);3.77-3.88 
(d,2H);7.80(d,2H);7.97(t,1 H 

) 


244 


J 


S 

c 


)l 




"1 


0 


CO-OC(CH3)3 


1.02-1.15 (m, 2H);1.44(s. 
9H);1 .56-1 .68 (m,2H);1 .83- 
1.95 (m, 1H); 2.12-2.25 (m. 
2H): 2.57-2.73 (m.2H);3.91- 
4.10 (m, 2H);7.56 (s.lH); 
8.23 (s, 1H) 
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1 EX 


Ri 


Ris + Ri7 / R18 


m.p7'H-NMR/"C-NMR 


245 


V 




(DMSO-ds): 1 .20(dq,2H); 

1 51 fd 2HV 1 73fm.1H): 

2 20 fd 2HV 2 70 (dt. 2H): 
3.06 (d,2H); 7.05 (t,1H); 
7.24 (d, 1H);7.52(t, 1H); 
7.74(d, 1H); 8.41(s,2H);8.53 
(s. 1H) 


246 




^^Y^^^^ N02 


^nM«^o-deV 1 09fda 2H1: 




V 

T 


9 no M PHV ? 51 rt 2HV 




CI 




2.97 (d, 2H);6.95(t,1H); 
7.14 (d, 1H);7.42(ddd. 
1H);7.64(dd, 1H);7.72 (d. 
2H);7.90(t, 1H) 


247 






1.03-1 .14(m. 2H); 1.44{s, 






— ^CO-OC(CH3)3 


9H); 1.55-1.65(m,2H); 1.88- 






1.96(m.1H);2.16-2.23(m, 




CF3 




2H);2.61-2.77(m,2H); 3.98 - 
4.10 (m. 2H); 8.12 (s.lH); 
8.50 (s, 2H) 


248 




CF3 


247-251* 
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EX 




Ris+ R17/ R18 


m.p7'H-NMR/"C-NMR 


249 




y 

CI 


y 


195-198° 


250 




CI 


V 

CI 


149-152° 


251 




CHg 


V • 


243-246° 


252 


H3C-0. 
H3C-0' 




y 

CF3 


179-183° 


253 


( 


OCH, 

0CH3 


CF3 . 


92-95° 
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EX 




R16 + Ri7 / Rib 


m.p7'H-NMR/"C-NMR 


254 


CF, 


1 

CI 


81-83" 


255 






150-153° 


256 


T 
CF3 


CF3 


174-178'' 


257 


CF3 


Y 


129-133" 


258 


CF3 


CF3 


93-96" 
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EX 


Ri 


R16 + R17 f RlB 


m.p/ H-NMR/'^C-NWIR 


259 






1.10 (q.2H), 1.52-1.61 (m, 
3H), 1.93 (d, 2H), 2.25 (t, 2H). 
3.48 (d, 2H), 7.89-7.94 (m, 
2H), 8.05 (broad d. 1H), 8.12 
(broad d. 1 H), 9.29 (broad s, 
2H), 8.30 (broad s, 1H) 




CF3 




260 


"XT 




98-1 or 


261 


CF3 


^-^"^CO-OCCOH,), 


170.70.170.43.155.84, 
155.24, 41.82, 141.76. 
133.73,133.38, 
133.03,132.69,129.27, 
127.80, 126.60, 
124.08,121 .37, 80.47, 80.32. 
43.61. 41.02, 39.59, 36.32, 
32.34, 28.79, 16.68 


262 


CI 

u 


^CX>OC(CH3)g 


170.77,170.45,155.71. 
155.13, 

138.41,135.99,135.93, 
131.90, 

131.87,130.57,130.54, 
128.03, 80.16, 80.03, 43.61, 
40.73. 39.54, 36.03, 35.82, 
32.22, 

31 .56,28.82,26.66.1 6.72.1 1 .6 
6 
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EX 




Rib + Ri7 / R18 


m.p/H-NMR/"C-NMR 


263 






160-165° 




1 








V 

^* 3 




264 


T 




UO-ISO'^ 


265 






170.88, 170.52. 155.65, 




CI 




155.07, 137.33, 137.25. 
131.35, 126.34, 108.63. 




)=( 

/ \ 

CI Br 




1 08.58, 80.1 1 , 79.96, 40.78. 
39.51, 36.04, 35.73. 32.25, 
'^l RQ 28 83 16 78 


266 


Ci 
1 

pr 

CI Br 




153-156" 


267 






(DMSO-de): 1 .42-1 .65 (m. 4H). 








2.85-3.05 (m, 4H), 3.55 (s, 




"XT 


2H),5.72(S. 1H. OH), 7.32 (s, 
1H), 7.34(d, 1H), 7.59 and 






Ri8=OH 


8.1 8 (2s, 2H, NH), 7.72 (d. 
1H), 8.18(s, 1H), 8.26 (s, 2H) 
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EX 




R16+ R17/ Rib 


m.py^H-NMFV"C-NMR 


268 




CO-0-C(CH3)3 


170.85,170.22.153.88. 




1 


142.03, 

133.25,132.91,129.31. 








127.60, 121.42. 80.45, 43.90, 
43.58, 35.59, 28.92, 28.81, 
28.18, 26.72, 25.67 


269 




(j;o-o-c{CH3)3 


170.22,153.77, 138.56, 
135.99, 138.88. 131.82, 

130.62, 128.03, 127.96. 
80.00. 44.08, 43.57, 28.94, 
28.86. 26.25, 25.44 


270 


?' 




170.73, 170.55, 153.81, 






CO-0-C(CH3)3 
1 


137.00, 131.56. 108.75, 




H 




80.13. 44.04. 43.54. 28.97, 




.Gi Br 




28.88, 28.26, 26.25, 25.40 


271 


CI 
1 


^CO-0-C(CH3)3 


170.46, 155.24. 138.35, 


• 






136.06,135.99,131 .84, 
130.54, 128.07. 79.90, 40.33. 








39.46, 35.56, 31.25, 28.92, 








26.67 


272 




^CO-0-C(CH3)3 


170.42, 155.35. 141.71, 
136.36. 134.41. 127.09, 








80.05, 40.34. 39.48, 35.60. 






31.31, 28.92. 26.67 


273 


"XT 


^CO-0-C(CH3)3 
, N 


170.38. 155.51. 141.74, 
133.47, 133.19, 129.28, 




CF, 




127.91, 123.81, 80.38, 46.00. 






40.45, 39,53, 35.60, 31.36, 
28.90, 26.60 
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m.p7'H-NMR/''C-NMR 



EX 



R16+ R17/ R18 



274 




^ ■ 



(CDCIa/DMSO-de): 171.89, 
170.37, 129.15, 135.54. 
135.42, 131.74, 130.82, 
130.56.127.80,116.87. 
61.83, 39.27, 38.78, 36.13, 
31.29, 26.91 



275 





170.41, 141.73, 136.35, 
134.40, 131.01, 127.11. 
62.23. 38.98. 38.86, 35.89, 
31.06, 26.83 



276 





170,81, 141.77, 133.41, 
133.06, 130.83, 129.27, 
127.88, 62.07. 39.04. 35.97. 
31.11, 26.84 



277 





173.06,170.82,142.22, 
136.26, 134.16, 127.05, 
54.43, 49.85, 
40.20.39.81,39.09,37.17, 
35,86, 35.64, 33.19, 31.58, 
31 .43,26.97.26.37,25.37,25.3 
3 





172.69, 170.42. 138.53, 
135.97. 131.79, 130.56, 
128.05, 54.27, 49.69. 40.1 8, 
39.76, 39.14. 37.04, 35.66, 
33.16. 31.44. 26.99. 26.36, 
25.37, 25.33 
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EX 


Ri 


Ris+ R17/ R18 




279 








173.27,171.15.142.24, 






rr 




133.63. 








133.28,132.94,132.59, 








1 0Ck 1 A 1 ^7 fin 1 0A 1 A 
1^9.10, l^/*OU, 1^^.14, 








121.42, 118.70. 54.45, 49.86, 








40.19, 39.79. 39.02, 37.21, 








35.89, 35.63. 33.13, 31 .58. 








31 .33, 26.93, 26.33, 25.30, 








25.25 


280 






171.84,154.00, 








CO-0-C(CH3)3 


142.66,139.62, 










139.35.133.05,132.71, 








\/J — '-^^ 


129.95. 




CF3 


/ 


129.40,129.01,127.27. 








126.74, 126.46,124.16, 








79.03,48.41, 








7.62,40.39,38.63,35.96,33.1 6. 








32.74,30.00,28.50 


281 






171.57. 154.08. 139.84, 






^CO-0-C(CH3)3 


139.53. 139.15, 135.59. 










135.45, 131.75, 130.55, 










129.98, 129.41, 127.84. 
















126.70, 126.45, 79.01, 48.47. 






/ 


47.71. 40.18. 38.51, 36.04, 






Pure isomer of unknown 


35.99, 33.13, 32.76, 30.04, 






stereochemistry 


28.54 


282 




^C0-0-C(CH3)3 


169.93, 155.06. 139.30, 




CI 




139.00, 138.41. 136.03, 










135.98, 131.83, 130.57, 






y 


129.80, 129.25, 128.09, 










1 26.93, 79.70, 42.00, 41.11. 






Pure isomer of unknown 


39.58. 32.81, 32.40, 28.64 



t 
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EX 




R^e•^ Ri7 / R18 


m.p7'H-NMR/"C-NMR 






stereocheinistry 




283 


CI 


COO-C(CH3)3 


171.17, 153.90, 139.116. 
138.83, 136.06, 131.42, 




H 




129.54, 128.97, 126.33, 
126.07, 125.43, 108.28, 








- 


CI Br 




79.03, 48.00, 47.22, 39.44, 
38.08, 35.34. 35.32. 32.76. 
32.19,29.55,27.99 


284 




^CO-0-C(CH3)3 


170.09,154.68,138.96, 






138.66, 136.71, 131.04, 




H 




129.42, 128.86, 126.58. 




CI Br 




126.48. 125.87. 108.28, 
79.38, 41 .52, 41 .09, 40.94. 
40.71, 39.16, 32.38, 32.03, 
28.24 


285 




^CO-O-CH, 


170.76, 170.43, 155.94, 




T 


154.64, 142.05, 141.88, 
132.96, 132.61, 129.27, 








127.68, 126.83, 124.13, 
121.39, 80.36, 80.29, 
47.50, 46.12. 45.61 , 44.94, 
42.52, 36.93, 36.39, 32.14, 
31.85, 31.13, 30.88, 30.08, 
29.42, 29^9, 29.23, 27.81 , 
20.29, 13.87 mix 


286 






239-240° 
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EX 




R<16 + Ri7 / R18 


m.p7'H-NMR/"C-NMR 


287 






85-90" 



















Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of fonmula 



^5 wherein Rz, R3 and R4 + Rs are as defined in TABLE 5 

(compounds of formula I, wherein m is 0. n is 0, and Ri Is a group of fonnula II) are 
obtained. 



If not othenvise indicated in TABLE 5 'C-NMR and '^C-NMR data are determined In CDCI3. 

TABLE 5 



EX 


R2 


R4 + R5 / R3 


m.p. / 'H-NMR / "C-NWIR 


288 


CI 

Pr 


C0-0-C(CH3), 


158.34, 157.96. 154.94, 144.81. 141.33, 
137.70, 133.48, 133.13, 129.59, 128.15, 
124.08, 121.36, 80.53, 50.60, 49.55. 




CI CI 


R3 = F 


49.33, 33.51. 32.01. 31.94, 31.39, 28.85 


289 




^OO-CCCHj), 


153.65. 116.14, 109.03, 80.82, 28.77 










CI Br 


R3 = CN 




290 




■=i55^^^P^O<»CH,-C(CHJ, 

R3 = F 


171.96. 158.46. 158.09, 145.82, 145.72, 




01 Br 


139.92, 137.48, 131.21. 126.25. 108.85. 
78.20, 49.55, 42.06, 41.65, 40.65. 
38.38, 38.08, 33.12, 33.03, 32.36, 
32.34, 31.13, 30.38, 30.02 
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95 



EX 



R2 



R4+ Rs/Ra 



irLp./'H-NMR/"C-NMR 



291 




292 



CH, 




X) 



o 



R3 = H 



1.44 (s, 9H); 2.25 (t, 2H); 2.41 (s. 
3H);2.58(s,3H);2.85 (t. 2H); 3.40(t. 
2H);3.48(t. 2H); 5.62 (s, 1H): 7.30 (s. 
1H): 8.02 (s, 1H); 8.08 (broad, 1H) 



Y C(CH3)3 



O 

R3 = H 



(DMSO-de) 1 .25 (s, 9H); 2.02-2.08 (m, 
2H); 2.56-2.64 (m, 2H); 3.38-3.20 (m, 
4H): 5.61 (m, 1H); 8.30 (s, 2H): 8.42 (s, 
1H) 



293 




294 




295 





(DMSO-de): 2.40 (m, 2H), 2.91 (m, 2H). 
3.01 (m. 2H). 3.08 (m. 2H), 5.78 (s, 1H), 
7.26 (s, 1H), 7.34 (d, 1H), 7.62 and 8.07 
(2s. 2H, NH). 7.65 (d, 1H). 8.45 (s. 2H). 
8.58 (s. 1H) 



R3=H 




o 

R3 = H 



1.46 (s, 9H); 2.26 (t. 2H); 2.90 (t, 2H): 
3.41 (t, 2H); 3.47 (t, 2H); 5.76 (s, 1H); 
7.56 (t, 1H): 7.90 (d. 2H) 



Y C(CH,), 



o 

R3 = H 



1.44 (s, 9H); 2.28 (m, 2H); 2.85 (m. 2H); 
3.42 (m, 2H); 3.50 (m, 2H); 5.62 (s. 1H); 
7.63 (s, 1H);8.18 (broad,1H);8.35 (s, 
1H) 



296 




O 

R3 = H 



168.16. 163.00, 141.84, 133.36, 133.01, 
129.40. 127.82, 121.40, 112.34, 80.55. 
28.76 



297 



CI 




o 

R3 = H 



167.39, 163.23, 155.07, 138.64, 135.94. 
135.88. 131.72. 130.71,127.99,112.60. 
80.45, 28.77 



c 



wo 03/031397 



K:T/EP02/11140 



-96- 



m-p./'H-NMR/'^ONMR 



EX 



R2 



298 




CI CI 



o 

R3 = H 



169.84, 168.85. 154,55. 154.50, 134.83, 
122.96. 121.40. 79.32, 43.86. 42.49. 
28.24, 28.09 



299 




CI Br 






167.43. 155.08. 131.89. 126.13, 108.82. 
80.45, 39.78, 28.78 



o 

R3 = H 



300 





C0-O-C(CH3)3 



162.46. 141.87. 133.34. 133.00. 129.37, 
127.83. 121.40, 118.03, 80.40. 54.13, 
30.08. 28.82 



R3=H 



301 





<j»-0-C(CH3)3 

;N 



R3 = F 



153.69. 145.66. 143.194, 141.23, - 
135.04, 134.92, 133.82. 133.47, 133.13, 
132.78, 129,57, 128.16, 126.78, 124.06. 
121.34, 80.38, 52.97, 28.80 



302 



CI 





C0-O-C(CH3)3 
N 



162.6. 161.2, 157.6, 141.04. 137.58, 
130.31, 129.69, 118.37, 80.27, 33.4. 
31.7, 29.8, 28.83 



R3=H 



303 





CO^(CH3)3 



161.89, 138.63, 135.92, 131.71, 128.02, 
118.17. 80.26, 30.08. 28.83 



R3 = H 



304 





^0-0-C(CH3), 



127.89, 28.78 



R3 = CN 



wo 03/031397 



PCT/EP02/11140 



97- 



in.p. / 'H-NMR / ''C-NMR 



EX 



R4 + R5 / R3 



305 




^OO-CCCHj), 



153.69, 145.69, 143.35, 138.13, 136.14, 
136.01, 134.35, 134.22, 131.92, 130.82, 
128.02, 80.30, 55.01 , 28.81 



R3 = F 



306 




a Br 




COO^CCH,), 



136.80. 117.99, 80.31, 54.15, 30.08, 
28.85 



R3 = H 



307 




a Br 




CO-O-CCCHJa 
N 



145.74, 143.27, 134.69, 126.27, 108.73, 
80.33, 53.53, 53.13, 28.82 



R3 = F 



308 





(j:o-o-C(CH3)3 
N 



R3=H 



172.88, 163.03, 155.29, 141.98, 133.32, 
132.98, 129.32, 127.75, 126.85. 124.14, 
121.42, 118.71, 109.95, 80.75, 42.11, 
28.88, 28.60 



309 





<j:0-CM:(CH3)3 
N 



R3 = H 



171.98, 162.62, 138.27, 135.52, 135.46. 
131.28, 130.34, 127.63, 109.60, 80.19. 
51.18, 50.59. 50.29, 49.56, 41.62, 
34.52. 34.36, 33.65, 33.48, 33.31 , 
28.48, 19.76 



310 





cj:oo-c{CH3)3 

N 



R3 = H 



(DMSO-de): 12.1 1(s. 1H), 8.35 (s, 1H), 
8.25 (t.J=1-7H2,1 H).8.17 - 8.22 (m. 2H), 
8.02 (dt,J=1 .7+8Hz,1 H),7.79 (t, J = 8 
Hz, 1H). 5.77(S.1H), 3.98-4.1 8(m,2H), 
3.78 (br.s, 1H), 2.70-2.98 (m. 2H). 2.24 
(br.s, 1H), 1.52-1.96 (m, 6H), 1.37 (s, 
9H) 



wo 03/031397 



PCT/EP02/11140 



98 



EX 



R2 



R4+ B5/R3 



m.p. / 'H-NMR / "C-NMR 



311 



312 



CI 





a Br 



<j;o-o-c(CH3)3 



, = H 



172.41. 163.25. 155.17. 134.96, 132.34, 
127.84. 109.97. 80.50. 51.60, 51.08. 
50.74. 50.03, 42.07, 34.80, 34.11 , 
33.91, 30.07, 28.89. 20.20 



CjJO-O-CCCHj), 



R3 = H 



170.31, 164.59, 135.38. 132.50, 125.43, 
110.85. 109.01, 80.05. 51.55. 51.00, 
50.66, 49,95, 41 .73. 34.64. 33.73, 
33.56. 28.80. 20.16 



313 



CI CI 




(jJOO-C(OH3)3 
N 



R3=H 



169.30, 163.66, 154.10, 133,70, 130.31, 
122,51. 121.09, 109.85, 79.26. 50.61. 
50.02. 49.68. 49.01 . 40.74, 33.72, 
32.70, 27.77, 19.17 



314 



315 



CI CI 




CI CI 



CO-0-C(CH3)3 
N 



aD25 = -4.1 (optical rotation) 
Pure (+) isomer of unknown 
stereochemestry 



R3=F 



(jJOO-CCCHg), 

R3=F 



oDgs = +7.9 (optical rotation) 

Pure (-) Isomer of unknown sterochem. 



316 



CI Br 




CF, 



171.24, 170.90, 163.49, 150.58, 136.63, 
134.44, 134.11. 131.78, 131.40, 130.94, 
126.18, 125.23, 122.52, 1 1 9.73, 1 1 6.99, 
111.22, 108.84, 59.63, 58.06, 42.49. 
34.37, 34.28, 33.44, 1 9.45 



R3 = H 



wo 03/031397 



PCTAEP02/11140 



-99- 



EX 


R2 


R4+ Rs/Ra 


fn.p. / H-IMlvlrl / o-iMivin 


317 




CO-0-C(CH3)3 

R3=F 


144.81, 141.33, 137.70, 133.48, 






129.59, 128.15. 124.08, 121.36, 80.53, 




T 


50.60, 49.55, 49.33, 33.51, 32.01, 
31.94, 31.39. 28.85, 19.85 


318 






171.43, 163.10. 150.47, 142.01 , 134.47. 








133.36. 133.09, 131 .31 . 130.53, 129.32. 






127.82. 123.88, 121.70, 117.16, 111.31. 




T 




«;q Kfi 1 ft A.O '^Q '^4 34 26 

Oxi.D/, DO. ID, Ot.UCJ, *J*T.^w, 








33.32, 19.39 






^■^jj^- ~y 

R3=H 




319 


"XT 

CF, 


cj:o-o-c(CH,)3 
R3=H 


169.02, 141.94. 133.36, 133.02. 130.01. 
128.69, 80.42, 44.05, 36.25, 29.37, 
29.37, 28.86. 28.32 


320 




(j»-0-C(CH3)3 


157.93, 157.56, 155.27. 144.25, 141.33. 






140.98, 140.88, 133.81 , 133.47. 133.12. 




CF, 




132.78. 130.25, 130.04, 129.63, 129.51, 
129.05, 128.87, 128.60. 128.30, 127.99. 

126.79, 124.07, 121.36. 1 18.64, 80.65, 
49.87. 33.80. 33.72, 33.63, 33.54, 
33.20, 33.05, 29.54, 29.33, 28.83, 
28.30. 28.10 






R3 = F 


321 




CO-O-CCCHJa 


167.91, 162.70, 155.31. 138.69, 135.94, 






R3 = H 


135.90, 135.77. 130.72, 128.77, 127.34, 
80.39, 43.88, 36.17, 36.02, 29.57, 
29.37, 28.89, 28.38, 28.16 



wo 03/031397 



PCT/EP02/11140 



-100- 



EX 




R4+RS/R3 


m.p./'H-NMR/'-'C-NMR 


322 




CO-0-C(CH3)3 


155.15, 141.89, 140.47. 140.38. 138.21, 
136.13, 136.02. 131,87, 130.84, 128.06, 
80.40, 33.69, 33.61, 33.06, 28.84, 26.64 






R-i = F 




323 


CI 


(jJO-O-CCCHJa 

R3 = H 


168.05, 162.89. 155.36. 134.99, 132.24, 
127.87. 127.83, 116.30, 80.41, 53.80, 
49.57, 43.96, 36.17, 30.07. 28.87, 
26.73, 26.54 


324 


CI 


<j»-0-C(CH,)s 


155.15, 144.33, 141.86, 140.61, 140.51, 
134.31, 133.1, 127.96, 127.85, 80.38, 
33.71, 33.63, 33.11, 32.96. 28.86, 26.68 




R3=F 




325 


?' 

CI Br 


<j:0-0-C(CHa), 

R3=H 


168.30, 162.87, 155.31, 136.66, 131.80, 
126.17, 108.77. 80.40, 43.97, 36.23, 
36.11, 29.60, 29.38, 28.88. 28.36, 28.14 


326 


a ^ Br 


COO-C(CH3)3 

R3 = F 


157.93, 157.57, 155.18, 144.29. 141.82, 
140.73, 140.64, 131.16, 126.25, 108.73, 
80.43, 33.82, 33.73, 33.57, 33.09, 32 


327 


I 

Pr 

a Br 


CO-0-C(CH,), 

R3 = H 


163.98, 129,19. 128.90. 126.74, 126.40, 
114.47. 79.43, 42.71, 42.50, 38.31. 
33.72. 33.50, 29.53. 28.17. 22.54 


328 




(j:o-o-c(CH,), 
R3 = H 


162.79. 138.58. 135.83. 131.66, 129.12. 
127.98, 127.68. 127.37. 115.07,80.37, 
43.22. 37.65, 36.81 , 28.71 



wo 03/031397 



PCT/EP02/H140 



-101 - 



EX 


R2 


R4 4-R5/R3 


m.p. / 'H-NMR / "C-NMR 


329 






172.04, 158.62, 158.25, 145.09. 145.00. 
140.10, 138.36, 137.65. 135.96, 135.90, 
130.79, 127.27, 78.30, 49.56, 42.02, 
40.52, 38.18, 37.10, 33.08, 33.02, 
32.33, 32.26, 31 .1 1 . 30.66, 30.37, 
29.93, 29.71 


330 


CF3 


R3 = F 


172.02, 158.27, 157.91, 141.29. 139.85, 
137.41, 133.48, 133.14. 132.79, 130.34, 
49.54, 32.25. 31 .1 3. 30.33, 29.93 



Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 



d ■ wherein Rie is hydrogen and Ri and Rig + Ri? are as defined 

in TABLE 6 (compounds of fonnula I, wherein m is 0, n is 1 , and R2 is a group of fonmula 
VII) are obtained. If not othenwise indicated '^C-NMR and ^HNMR data in TABLE 6 are 
determined in DMSO-de. 



TABLE 6 


EX 




R16 + Rl7 


itup. / 'H-NMR /"C-NMR 


331 




H 

Diastereoisomeric mixture 


93-96" 

r 


332 




H 


0.93 (q, 2H);1.03 (q, 2H); 1.34 
(s,9H);1.40-1.50 (m, 3H): 1.65 
(d, 2H); 2.07 (d. 2H); 3.07 (m. 
1H); 4.50 (broad. W); 8.12 (s, 
1H); 8.52 (s,2H) 



wo 03/031397 



PCT/EP02/11140 



-102- 



EX 




R16 + Rl7 


m.p. / 'H-NMR /'^ONMR 


333 






1.12-1.28(m. 2H);1.45(s,9H); 








1 .40-1 .70(m,6H); 1.83-1.94(m 






1H); 2.21 (d,2H); 3.62-3.76(m, 




0=3 


1H);4.60(broad.1H); 5.33 
(broad.lH); 8.12(s,1H); 8.50 


334 


^^^^ 
CH3 


H 


0.90 (q, 1H); 1.07 (q. 1H); 1.20- 
1.52 (m, DM;, i,o//i.o» ^s, 5?nj, 
1.63-1.78 (m, 1H); 2.10/2.17 (d, 
2H); 2.38 (s, 3H); 2.52 (s. 3H); 
3.10/3.40 (m, 1H); 7.15/7.21 (d, 

i 7 f^O (a 1 HV 7 80 1 
in;, f .D^ in;, / .ovj \o, II i/i 

12.18/12,22 (s, 1H) 


335 






0.88 (q, 2ri;, 1 .Uo ^q, ^in;, i . i o 






H 


1.54 (m, 6H); 1.36/1 .37 (s, 9H); 
1.63-1.78 (m. 1H); 2.12/2.18 (d, 






2H); 3.10/3.40 (m, 1H); 6.63/ 
6.70 (d, 1H); 7.88-8.04 (m, 3H); 
ft '^n /m 1 H^- 1 2 36 fs 1 


336 


9. 




0.88 (d. 1H); 1.07 (d, 1H); 1.18- 






N 0 
H 


1 .o3 ^m, ori;, 1 .00/ 1 .oo \9, »n;, 

i Ri4 1 VQ 1H^' 9 Ifl/P 17 M 

1 ,ofl— 1 -/ y v"''? 1 n;, 1 w/^. 1 / v", 






2H); 3.33-3.41 (m, 1H); 6.30 
(broad, 1H); 7.56 (dt, 1H); 7.91 
(dd, 1H); 8.04 (dd, 1H); 12.3 
(broad, 1H) 


337 




H 


0.90 (q, 1H); 1.08 (q, 1H); 1.20- 






1.30(m, 2H); 1.30-1.54 (m. 4H): 
1 .37/1 .38 (s, 9H): 1 .65-1 .81 (m. 






1H): 2.13/2.20(d, 2H); 3.10/3.40 




CI 




(m, 1H); 6.63/6.70 (d, 1 H); 7.73 
(d,1H);7.81 (d, 1H); 8.03 (s, 1H) 



wo 03/031397 



PCT/EP02/11140 



-103- 



EX 


Ri 


Ris + Rl7 


m.p- / 'H-NIVIR rC-HMR 


338 






n Q1 (n mv 1 OR (n 1HV 118- 








1.32 (m, 2H); 1.36 (s, 9H); 1.35- 






1 .56 (m. 3H);1 .65-1 .80 (m. 2H); 




CI 




2.13/2.17 (d.2H); 3.10/3.41 (m. 
1 H);6.62-6.73(m.1 H);7.85{s, 
2H);8.06(s. lH):12.0(broad, 1H) 


339 






1.12 (q.1H); 1.27 (q.1H); 1.30- 








1 .50 (m, 2H); 1.56/1.57 (s, 9H); 
1.60-1.75 (m,3H); 1.84-2.02 (m, 








2H): 2.34/2.40(d,2H): 3.31/3.61 
(m,1H);6.85/6.91(d,1H): 8.13 
(d, 1H):8.29(d,1H);12.4 (broad, 
1H) 


340 


cr 

CI 




0.90 (q. In;, i.uo \q, in;, 
1.32 (m. 2H); 1.37/1.38 (s. 9H): 
1 .35-1 .55 (m, 3H);1 .66-1.80 (m. 
2H);2.1 2/2.1 8(d,2H);3.1 0/3.40 
(m,1H); 6.64/6.70(d,1H);8.15 (s, 
1H);8.16(s,1H);12.7(broad. 1H) 


341 


1 




(CDCI3): 170.84, 141.87, 
133.31.132.97,132.62, 
129.30, 127.73, 124.11, 






Pure isomer 1 of unknown 
stereochemistry 


121.39, 47.03, 44.35. 38.28. 
35.32, 32.48, 30.38, 28.80 


342 






(CDCb): 170.90, 141.79, 
133.32,132.97,129.31, 






127.73, 124.10. 44.28, 35.90. 






Pure isomer 2 of unl<nown 
stereochemistry 


32.74. 28.78, 28.43, 26.43 



PCT/EP02/11140 



-104- 



Rl6 + Rl7 



m.p- / 'H-NMR /"C-NMR 




Jl^ C{CH3)3 
O O 



Pure isomer 1 of unknown 
stereochemistry 



(CDCI3): 153.06. 132.95, 
132.67. 128.63. 127.31, 
123.40, 121.23. 82.06, 75.40, 
43.47, 33.48. 31 .03. 30.50, 
27.78 




Pure isomer 2 of unknown 
stereochemistry 



(CDCI3): 169,97, 153.49. 
141.64.133.73.133.45, 
133.18, 132.90. 129.37, 
127.94, 123.81. 121.64, 82.27, 
72.32, 43.62, 33.61. 29.49, 
28.24, 27.24 



XXJl. 

H 



.C(CHg)3 



Diasteroisomeric mixture 



0.95(q.1H);1.11(q.1H):1.22- 
1 .36 (m,2H);1.38(s,9H);1 .40- 
1 .60 (m, 3H):1 .68-1 .87(nn. 
2H);2.15/2.21 

(d,2H):3.13/3.44(m.1H); 6.73/ 
6.68 (d,1H): 12.8 (broad. 1H) 



H 



Pure isomer (trans) 



0.97 (q, 2H), 1.15 (q. 2H), 1.55- 
1.68 (m, 3H), 1.77 (d. 2H). 2.18 
(d. 2H), 3.12-3.22 (m, 1H), 6.71 
(d, 1H. NH) 




A. 



X(CH3)3 



Pure isomer i of unknown 
stereochemistry 



(CDCI3): 170,55. 153.54, 
137.42, 131.23, 126.33, 
108.60, 82.22, 72.46, 72.40, 
43.40, 33.39, 29.53. 28.31 . 
28.24, 27.28 




X. 



.C{CH3), 



(CDCI3): 169.93. 153.01, 
137.07. 130.76. 129.02, 
128.22, 126.01. 125.29. 
108.13. 81.96, 75.37, 42.90, 



wo 03/031397 



PCT/EP02/11140 



-105- 



EX 


Ri 


Ris + Ri7 


m.p./'H-NMR/"C-NMR 






Pure isomer 2 of unkrK>wn 
stereochemistry 


33.25, 31 .09, 30.53, 27.80, 
21.44 



Analogously to methods as described In the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 

O ^* wherein Ris is hydrogen and Ri and Rie + Rn are as 

defined In TABLE 7 (compounds of formula I, wherein m is 1 , n is 0, and Ri is a group of 
fomiula Vil) are obtained. If not otherwise indicated in TABLE 7 "C-NIWR and 'HNMR data 



in TABLE 7 are determined in CDCia. 

TABLE 7 



EX 


Ri 


Rl6 + Rl7 


m.p. / 'H-NMR 


349 


a 




m.p.= 212-215° 


350 




CH3 


(DMSO-de): 1 1 .52(s.1 H), 7.70 
{d. J = 8.4H2.1H),7.50(d,J=2Hz, 
1 H). 7.26(dd,J=8.4 + 2 Hz. 1 H), 
4.73 (s, 2H), 3.72 (br.s, 1H). 
2.62 (s, 3H). 2.06-2.14 (m, 
1 H), 1 .36 - 1 .80 (m, 8 H), 1 .37 
(s, 9H) 


351 






(DMSO-de): 1 1 .33 (s, 1 H). 7.88 
(d,J = 8.3Hz. 1H): 7.51 (d,J = 
2 Hz. 1 H). 7.26 (dd, J = 2 + 8.3 
Hz, 1H). 6.74 (br.d, J = 6.6 Hz. 
1H), 4.73 (s. 2H), 3.43 (br.s, 
1 H), 2.1 9 - 2.28 (m, 1 H). 1 .40 
-1.77(m,8H),1.37(s, 9H) 



wo 03/031397 



PCT/EP02/11140 



-106- 



EX 




R« + RiT 


m-p./'H-NMR 


352 






m.p.: 211-215" 


353 




H 

^N>^ 

c-^r^ Y ^^^^^ 


8.40 (s, 1H), 7.39 (s, 
1H).7.24(s.2H),4.63(s,2H). 3.69 
(br.s,1 H).2.30(br.s.1 H), 1 .55 - 


354 


CI 


H 


(DMSO-de): 11.50 (s. 1H), 7.66 
(t.J = 1.9 Hz, 1H), 7:29 (d, J = 

I. 9 Hz, 2H), 6.68 (d. J = 7.8 Hz, 
1H), 4.73 (s, 2H), 3.10-3.20 
(br.s, 1H), 2.05 (tt, J = 3.3 + 

II. 9 Hz, 1H), 1.63-1.82 (m. 
4H), 1 .28 — 1 .42 (m, 2H), 1 .35 
(s, 9H), 1.00-1.14 (m, 2H) 


355 


CI 




(DMSO-de): 11.49 (s. 1H), 7.66 
(s, 1H), 7.29 (s. 2H), 6.78 (t. J = 
5.6 Hz, 1 H), 4.72 (s, 2H), 2.73 
(t. J = 6.3 Hz, 2H), 2.08 (t, J = 
11.8 Hz, 1H), 1.63- 1.73 (m, 
4H), 1 .35 (s, 9H), 1 .22 - 1 .35 
(m, 2H), 0.73-0.86 (m, 2H) 


356 


CF3 


H 


(DMSO-de) 11.52 (s, 1H), 8.18 
(s, 1H), 7.95 (s, 2H). 6.66 (d, J 
= 7.3 Hz, 1H), 4.97 (s, 2H). 
3.07 - 3.1 8 (m, 1 H). 2.04 (tt. J 
= 3.2 + 8.6 Hz), 1 .62 - 1 .80 (m, 
4H). 1.35(s. 9H), 1.26-1.35 
(m.2H), 0.98-1.11 (m,2H) 



wo 03/031397 



PCT/EP02/11140 



-107- 



EX 


Ri 


R16 + Rl7 


nn.p./'H-NMR 


357 


CF3 




204-207 


358 




Xj " 


0.93 (s, 9H); 1.42 (s, 9H); 1.23- 
1 .62 (m. 3H): 1 .78-2.14 (m, 5H); 
2.98 (t. 2H); 4.58 (broad. 1H): 
4.64 (s, 2H); 7.26-7.40 (m. 5H); 
7.58 (s,1H) 


359 




XJ " 


0.98 (q. 2H); 1.42 (s. 9H): 1.52- 
2.20 (m, 8H); 2.99 (t, 2H): 4.59 
(broad. 1H); 5.24 (s, 2H); 7.40- 
7.65 (m. 3H); 8.01 (d, 1H); 8.14 
(s, 1H) 


360 






1 .42 (s, 9H); 1 .40-1 .78 (m, 4H); 
2.21 (m, 1H): 2.92 (I. 2H); 4.06 
(d, 2H): 4.68 (S, 2H); 7.30-7.40 
(m, 5H); 7.75 (s. 1H) 


361 


cc 


0 


1 .44 (s, 9H); 1 .45-1 .90 (m, 4H); 
2.33 (m, 1H); 2.78 (t. 2H); 4.10 
(d, 2H); 5.22 (s, 2H); 7.42-7.70 
(m. 3H); 7.92 (broad, 1H); 8.03 
(d.1H) 



Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of formula 
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wherein Rib is hydrogen and Ri and Rie + R17 are as 



defined in TABLE 8 (compound of fomiula I, wherein m Is 1, n is 1, and R2 is a group of 
formula VII) are obtained. 



TABLES 



EX 




R16 + Rl7 


'HNMR 


362 






(DMSO-de): 11.63 (s, 1H), 8.18 {s, 
1H). 7.99 {s, 2H), 5.00 (s. 2H), 3.86 
(d, J = 12.7 Hz, 2H), 2.67 {br.s, 1H), 
2.13 (d. J = 7 Hz, 2H). 1.76-1 .89 
(m. 1H). 1.50-1.60 (m,2H). 1.37 
(s. 9H), 0.88 - 1.03 (m, 2H) 



5 

Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropnate starting materials, compounds of formula 




^ ^5 wherein Ri, R14 and R15 are as defined in TABLE 9 (compounds of 

formula I, wherein m is 0, n is 0. and Ri is a group of formula VI) are obtained. If not 
10 othenvise Indicated ^^C-NMR and ^HNMR data in TABLE 9 are determined In DMSO-dg. 



TABLE 9 



EX 


Rt4 


Rl5 


Ri 


m.p./'HNMR 


363 


CF, 


^CO-OC(CH,), 




150-154*' 
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EX 


Rl4 


Ris 


Ri 


m.p./'HNMR 


364 






CFa 


171-175'* 


















169-17r 










366 


•"17 






140-145** 




CFs 






367 


CF3 






229-23r 
Racemate 


368 


CF, 


1 -[(S)-1 -(3,5-Bls-trifluoro- 
methylphenyl)-(4-chloro- 
benzenesulfonyIamlno)-2-oxo- 
ethyl]-piperidlne-4-carboxyIic 
acid cyclohexylamide 




9.7 (s br NH). 8.19 (s, 1H), 
8.0 (S. 2H). 7.73 (d, J=8Hz, 
NH), 7.5 (d, J=8.5 Hz,2H). 
7.37{d,J=8.5H2, 2H), 
4.95(s.1H), 3.46(m, 2H). 
2.85 (m, 2H). 2.71 (m, 1H), 
2.27 (m, 1H), 1.85 (m, 3H). 
1.67 (m, 4H). 1.53 (m. 1H), 
1.16 (m.6H) 
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EX 



^14 



MS 



iri.p./'HNMR 



369 




370 



a 



371 



a 



372 



F3C 



373 



1 -[(R)-1 -(3,5-Bis-trif luoro- 
methylphenyl)-{4-chloro- 
ben2enesuIfonylamino)-2-oxo- 
ethylhpiperidine-4-carboxylic 
acid cyclohexylamide 






CF 






CF. 







CF, 






CF, 



9.76(5, br,NH). 8.19(s.1H). 
8.08(s, 2H), 7.73(d,J=8Hz, 
NH), 7.54(d, J=8.5Hz, 2H), 
7.37 (d,J=8.5 Hz,2H), 4.95 
(s.1H),3.46 (m, 2H). 2.85 
(m,2H), 2.71 (m.lH), 2.27 
(m.1H), 1.85 (m. 3H), 1.67 
(m.4H), 1.53 (m, 1H), 1.16 
(m. 6H) 



250-254^ 



254-257' 



249-251* 



7.89 (s,br, 3H). 7.72(d, 
J=8.1 Hz, 2H),7.63 (d, 
J=8.2Hz, 2H),7.53(s, br. 
1H), 3.85 (s.br.lH), 
3.47(m.1H), 2.77(8,1 H), 
2.50(s,br, 1H), 1.99(s, 
br, 2H). 1.88 (s, br, 1H), 
1.65 (m, 4H), 1.52 (m, 
4H), 1.21 (m, 3H). 1.16 
(m. 3H) 
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Analogously to methods as described in the PROCEDURES (Examples A to Q), but using 
appropriate starting materials, compounds of fonnula 

O 

O F»i6 Wherein R,. Rie + Rw and Ria are as defined in TABLE 1 0 

(compounds of formula I, wherein m Is 0, nis 0. and Rz is a group of formula VII) are 




5 obtained. 



TABLE 10 



EX 


Rl6+ Rl7 


Rib 




'HNMR / "C-NMR 


374 








175.20, 168.92, 152.57, 
135.26, 134.93, 133.67, 
133.33, 132.98. 132.83, 
132.63, 129.88, 129.27, 
127.71, 126.82. 125.06. 
124.10,122.35,121.99, 
121.38, 117.92,59.79, 
54.81,43.10,32.94, 
28.94, 25.10 


375 




(CH3)3CX>-CO 


CF, 


174.98, 155.00,141.65, 
133.42, 133.07, 129.25, 
127.83, 121.33, 80.13, 
59.57, 44.31,44.10. 
32.40,28.77, 28.11, 
25.45 



10 



Analogously to methods as described in the PROCEDURES (Examples A to Q). but using 
appropriate starting materials, compounds of fonnula 



'11 



RrCH-s-N 




^12 



M3 



wherein Ria is hydrogen and Ri and Rn + R12 are as 
defined in TABLE 1 1 (compounds of fonnula I, wherein m is 1 , n is 0, and Ra Is a group of 
formula V) are obtained. 
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TABLE11 



EX 


Rii + Ri2 




'HNMR 


376 


o 

X^/C(CH3)3 


CF3 


(CDCI3): 7.92(s,1H).7.83(s.2H). 7.50 
(br.s,1H). 5.46(s.1H). 4.81 (s,2H), 
4.04 - 4.42 (m. 2H). 2.92 - 3.1 3 (m. 
2H). 1 .40-.30 (m 8H) 1 .46(s, 9) 



Analogously to methods as described In the PROCEDURES (Examples A to Q). but using 
appropriate starting materials, compounds of formula 

"io o 

wherein Rs is hydrogen or is as defined in TABLE 12 and R2 and R9 + R,o are as defined in 
TABLE 12 (compounds of formula I. wherein m is 0. n is 1 , R, is a group of fonnula VII) are 
obtained. 

TABLE 12 



EX 


Rg + RlO 


R2 


m.p./'HNMR 


377 






(DMSO-ds): 1.12 (dq. 2H), 1.40 (s. 9H). 
1.85 (dd. 2H). 2.03 (m. 1H), 2.65-2.71 
(m. 2H). 3.07 (d. 2H). 3.87 (broad d, 
2H), 7.29 (dd, 1H). 7.32 (dd, 1H), 7.51 
(dd. 1H) 


378 


0 


'IT 

CF, 


(DMSO-de): 8,45 (s, 2 H). 8.12 (s, 1H), 
3.80 (br.d, J = 12.5 Hz, 2H), 2.46 (d. J = 
6.3 Hz, 2 H), 2.70 (br. s, 2H), 1 .90 - 
1 .98 (m, 1 H), 1 .80 (br.d, J = 1 3.3 Hz, 
2H), 1.00 -1.12 (m,2H) 



wo 03/031397 



PCT/EP02/11140 



-113- 





Rs + Rio 




m.p. / 'HNMR 


379 




V 


268-273° 














380 


V 

CF, 


r 




CI 

"XT 


m.p.. I/O- I/O 


381 


(CH3),C'' Y 
O 

wherein Rs is OH 


F 




"IT 

y 

CF3 


m.p.: 154-159" 


382 


CF, 

wherein Rb is OH 






(DMSO-de): 1.38 (s. 9H), 1.59 (d. 2H), 
1.70 (m. 2H), 3.05 (broad, 2H), 3.35 (s, 
2H), 3.60 (broad d, 2H), 4.91 (s, 1H. 
OH). 8.18 (s, 1H), 8.46 (s. 2H) 


383 




r 


CF3 


(CDCI3): 2 rotamers, selected signals: 
11.30 (br.s. 1H), 8.62 (s. 2H). 8.08 (s, 
1H), 4.60 + 3.95 (2 X br.d, J = 13 Hz, 2 x 
1H), 3.16+ 3.13(2xd.J=12Hz. 2H), 
2.63{t. J = 12Hz. 1H) 
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EX 


Rg * Rio 


Ra 


m.p. / "HNNIR 


384 


J9'- 




(DMSO-de): 0.78 (s. 3H). 1.04 (s, 3H), 
1 .32 (m. 1 H). 1 .40 (m. 1 H), 1 .84-1 .92 
(m, 2H). 1.97 m. 1H). 2.29 (m, 1H). 2.62 
(m. 1H), 3.26 and 3.47 (AB, 2H). 8.15 
(broad, 1H), 8.48 (broad. 2H) 



Analogously to methods as described in the PROCEDURES (Examples A to Q). but using 
appropriate starting materials, compounds of fonmula 

* \ o 

Rs wherein R3 is hydrogen, and R2 and R4 + Rs are as defined in 

TABLE 13 (compounds of formula 1. wherein m is 0. n is 0. R, is a group of fomiula II. and 
R2 is (C6.i8)aryl). are obtained. 

TABLE 13 



EX 


R4+ Rs 




'. ^H-NMR 


385 






(DMSO-de): 1.42 (s. 9H), 2.33 (t. 2M). 
2.82 (t. 2H). 3.44 (broad, 4H). 6.61 (s. 
1H), 8.41 (s. 1H). 8.57 (s,2H) 


386 




"■IT 

CF3 


(DMSO-de): 2.40 (m, 2H), 2.93-3.10 (m, 
6H). 6.44 (S,. 1H), 7.27 (s. 1H). 7.36 (d, 
1H), 7.66 (S. 1H). 7.70 (s, 1H), 8.15 (d, 
2H, NH), 8.48 (s, 2H) 
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Patent Claims 

1 . A compound of fonnula 

O 

O 

5 wherein 

Ri is (Ci.6)ha!oalkyl. unsubstituted (C2^)alkenyl, (C2^)alkenyl substituted by phenyl, 
unsubstituted or by 1 to 5 substltutents substituted 

- thienyl, pyridine, benzthiazolyl, chromanyl (i.e. 1,2-dihydrobenzopyranyl) or (C6.i8)aryl, 
wherein the substituents are selected from the group consisting of 
10 - halogen, nitro, di(Ci^)alkylamino. cyano, (Ci.6)alkyl. (Ci^)haloalkyl, unsubstituted 

phenylcarbonylamlno(Ci^)alkyl. (Ci^)alko)cy, (Ci^)haloalkoxy, aminocarbonyl, 
di(Ci^)alkylamjnocart>onyl, (Ci^)alkylcarbonyl. (Ci^)alkoxycarbonyr, unsubstituted 
phenyl, carboxyl, and phenyl-substituted phenylcarbonylamino(Ci^)alkyl or 
substituted phenyl, wherein the phenyl-substltutents are selected from the group 
15 consisting of 

- halogen, nitro, di(Ci^)alkylamino, cyano. (Ci^)alkyl, (Ciui)haloalky!, {Ci^)alkoxy, 
(Ci^)haloalkoxy, aminocarbonyl, di(Ci^)alkylaminocarbonyl, (Ci^)alkylcarbonyl, 
(Ci^)alkoxycarbonyl and carboxyl, or 
Ri is a group of formula 

R3V 



20 



R Y II. or of formula ^ III, or of formula ^1 |V 



Ra is a group of formula 




— C VI, or of formula Ir^ 



V, or of formula C VI, or of formula 1^ 



R3 and Ri3 independently of each other are hydrogen, hydroxy, halogen, cyano, 
(Ci^)alkyl, (Ci^)alkoxy, phenyl or phenoxy, 
25 at least one of 

- R4 and Rs together with the carbon atom to which they are attached. 

SUBSTITUTE SHEET (RULE 26) 
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- Rii and R12 together with the carbon atom to which they are attached, 
independently of each other are a substituted 

- bridged cycloalkyi system, 

- (C4-e)cycloalkyl, 

5 - piperidlne, tetrahydropyridine, or 

- bridged heterocyclic system, 

wherein the substitutents are selected from the group consisting of 
(Ci^)alkoxycarbonylamino, 
(Ci^)alkoxycarbonyl((Ci^)all<yl)amino, 
1 0 (Ci^)alkoxycarbonyi((C2^)alkenyl)amino, 
(C3.8)cycloalkylcarbonylamino, 
(C3^)cycloa!kylcarbonyl((Ci^)alkyl)amino, 
(C3.8)cycloalkylcarbonyl{(C2^)aIkenyl)amino, 
(Ct^)alkoxycarbonyloxy, 

15 phenyl(Ci^)alkylcarbonyloxy, wherein phenyl is unsubstituted or substituted and wherein 

the substltuents are as defined above for substituted phenyl, 

phenylsulphonyl. wherein phenyl is unsubstituted or substituted and wherein the 

substituents are defined as above for substituted phenyl, 

(C4^)alkyl, 
20 (Ci_4)hydroxyalkyl , 

(Ci^)hydroxyaIkyl substituted by phenyl, wherein phenyl is unsubstituted or substituted 

and wherein the substituents are as defined above for substituted phenyl, 

(Ci.6)alkoxycarbonyl(Ci^)alkyl, 

(C3-8)cycloalkoxycarbonyl(Ci^)alkyl, 
25 (Ci.6)alkoxycarbony]amino(Ci^)alkyl, 

(C3.8}cycloalkylcarbonyIamino(Ci^)alkyl, 

phenyl or substituted phenyl, wherein the substituents are as defined above for 
substituted phenyl, 

heterocyclyl having 5- or 6-ring members and 1 to 4 heteroatoms selected from N, O. S, 
30 (C3.8)cycIoalkoxycarbonyl, 

(C3-8)cycloalkyl(Ci^)aIkylcarbonyl, wherein cycloalkyi is unsubstituted or substituted by 
hydroxy, 

phenylcarbonyl. wherein phenyl is unsubstituted or substituted and wherein the 
substituents are defined as above for substituted phenyl, 

SUBSTITUTE SHEET (RULE 26) 



wo 03/031397 



PCT/EP02/11140 



(Cs^jcydoalkylaminocarbonyl, 
(C«)cycloalkyl((Ci^)aIkyl)aminocarbonyl, 
(C3^)cycloalkyl((C2-4)alkenyl)aminocarbonyl. and 
(Ci.8)aIkoxycarbonyl, 

5 R3. FU, Ri3 and Rie independently of each other are hydrogen, hydroxy, halogen, cyano, 

{Ci^)alkyl. (Ci^)alkoxy. phenyl or phenoxy, 

EITHER 

Re or Rib. respectively, independently of each other are hydrogen, hydroxy, halogen, 

10 cyano, 

(Ci^)alkyl, (Ci^)alkoxy, phenyl or phenoxy, and at least one of 

- Rg and R10 together with the carbon atom to which they are attached, 

- R16 and Ri7 together with the carbon atom to which they are attached, 
independently of each other have the meaning of R4 and R5 together with the carbon 

15 atom to which they are attached, as defined above, 

OR 

at least one of 

- R9 and Rio together with the carbon atom to which they are attached, 

- R16 and Ri7 together with the carbon atom to which they are attached, 
20 are (Ca-ajcycloalkyI, and 

Re or Ria, respectively, independently of each other are a substituted 

. bridged cycloalkyi system, (C4^)cydoalkyl. piperidine. tetrahydropyridine, or a bridged 

heterocyclic system, 
wherein the substitutents are as defined above for the con*esponding groups, 

25 

Re and R15 independently of each other are (C,^)haloalkyl. unsubstituted or substituted 
(C6-i8)aryl. wherein the aryl-substitutents are as defind above, or a substituted 
^bridged cycloalkyi system, (C4-8)cycloalkyl. piperidine. tetrahydropyridine, or bridged 
heterocyclic system, 

30 wherein the substitutents are as defined above for the corresponding groups, or 

Re and R15 independently of each other are amino substituted by a substituted 
. bridged cycloalkyi system, (C4-8)cycloalkyl, piperidine. tetrahydropyridine. or bridged 

heterocyclic system, 
wherein the substitutents are as defined above for the corresponding group. 
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■k 

R7 and Ri4 independently of each other are a substituted 

- bridged cycloallcyl system. (C«)cydoalkyl, piperidine, tetrahydropyridine, or bridged 
heterocyclic system, 

wherein the substitutents are as defined above for the corresponding groups, 
or R7 and independently of each other are amino substituted by a substituted 
. bridged cycloalkyi system, (C4.8)cycloalkyl, piperidine, tetrahydropyridine. or bridged 

heterocyclic system, 
wherein the substitutents are as defined above for the conresponding group, 
mis 0. 1,2. 3 or 4. 
nis 0. 1.2. 3 or 4, and 
IF 

m and/or n are other than 0, 
THEN 

- Ri, If m is other than 0. and R2. if n is other than 0, independently of each other have 
the meaning as defined above and additionally may be substituted piperazine, wherein 
the substitutents are as defined ABOVE for substituted piperidine; and 

- a substituted bridged cyclalkyi system is substituted as defined above for a substituted 
bridged cycloalkyi system, and additionally may be substituted by 0x0 and/or 
(Ci^)alkyl; and 

IF 

Ri is a substituted 

- bridged cycloalkyi ring system, {C4.8)cycloalkyl, piperidine. tetrahydropyridine, or a 
brigded heterocyclyl ring system, 

wherein the substituents are as defined above for the conesponding groups, or, if Ri is 

additionally piperazine, if m is other than 0, 

THEN 

R2 has the meaning as defined above and additionally may be (Ci^)haloalkyl. 
unsubstituted (C2^)alkenyl, {C2:6)alkenyl substituted by phenyl, unsubstituted or by 1 to 5 
substitutents substituted 

-thienyl, pyridine, benzthiazolyl, chromanyl (i.e. 1,2-dihydroben2opyranyl) or (C6.i8)aryl. 
wherein the substituents are as defined above for the conresponding groups, and 
IF 

m is 0, n is 0 and Rz is substituted (C4-8) cycloalkyi or a substituted bridged cycloalkyi ring 
system, wherein the substituents are as defined above, 
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THEN 

Ri is other than (Ci^)haloalkyl: and 
IF 

m is 0. n is 0 and R, and/or Ra are substituted (CM)cycloalkyl, 
THEN 

(C«)cyc!oaikyl is substituted as defined above with the exception of phenyl and 
substituted phenyl as a substltuent, 
\with the proviso that 

in a compound of formula I at least one substituent selected from the group consisting of 
a substituted bridged cycloalkyi ring system, substituted (C«)cycloalkyl. substituted 
piperidine. substituted tetrahydropyridine. substituted piperazine. or a substituted 
brigded heterocyclyl ring system, wherein the substituents are as defined above for the 
corresponding groups, is present. 

2. A compound of formula I. wherein at least one of 

- R4 and Rs together with the carbon atom to which they are attached, 

- R9 and Rio together with the carbon atom to which they are attached, 

- R„ and R12 together with the carbon atom to which they are attached, 

- Rie and R,7 together with the carison atom to which they are attached. 

- Re, 
-R7. 

- Ri4, or 

-Rl5 

is a substituted bridged cycloalkyi system, wherein the substituents are as defined in 
claim 1 for a substituted bridged cydoalkyl system and the other substitutents are as 
defined in claim 1 . 

3. A compound of any one of claims 1 or 2 which is a compound of fomiula 




Ip3 

Wherein Rips has the meaning of Ri as defined in claim 1, Rieps and Ri7P3 together wHh 
the carbon atom to which they are attached are a substituted bridged cycloalkyi ring 
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system as defined in claim 1, wherein the substituents are as defined in daim 1 for a 
bridged cycloalicyl ring system, and Ribps has the meaning of Rie as defined in claim 1 . 

4. A compound of any one of claims 1 to 3 which is a compound of fomiula 



5. A compound of any one of claims 1 to 4 in the form of a salt. 

6. A compound of any one of claims 1 to 5 for use as a pharmaceutical. 

7. A compound of any one of claims 1 to 5 for use in the preparation of a medicament for 
treatment of disorders mediated by the action of steroid sulfatase. 

8. A method of treating disorders mediated by the action of steroid sulfatase comprising 
administering a therapeutically effective amount of a compound of fomiula I to a subject in 
need of such treatment. 

9. A pharmaceutical composition comprising a pharmaceutically effective amount of at 
least one compound of any one of claims 1 to 5 in association with at least one 
pharmaceutically acceptable excipient. 

10. A compound of any one of claims 1 to 5 in combination with at least one other 
pharmaceutically effective agent for use as a pharmaceutical. 




CO-0-C(CH3)3 
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